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(57) ABSTRACT

According to one embodiment, paper sheet handling appa-
ratus includes inspecting module configured to detect
denominations and directions of paper sheets, accumulating
modules configured to accumulate paper sheets, storing
module configured to store setting information in which
accumulating modules are associated with denominations
and directions of paper sheets, sorting module configured to
specify accumulating module which accumulates paper
sheets based on denomination and direction and setting
information and to convey paper sheets to specified accu-
mulating module, controlling module configured to display
setting screen by displaying module based on setting infor-
mation and to update setting information based on operation
input to operating module.
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PAPER SHEET HANDLING APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is based upon and claims the benefit of
priority from prior Japanese Patent Applications No. 2011-
195320, filed Sep. 7, 2011; No. 2011-205930, filed Sep. 21,
2011; and No. 2011-206104, filed Sep. 21, 2011, the entire
contents of all of which are incorporated herein by reference.

FIELD

Embodiments described herein relate generally to a paper
sheet handling apparatus.

BACKGROUND

A paper sheet handling apparatus that counts and dis-
criminates paper sheets such as bills is in practical use. The
paper sheet handling apparatus takes in paper sheets placed
in an input unit one by one and conveys them to an
inspection apparatus for paper sheets. The inspection appa-
ratus carries out various processes to the paper sheets and
judges states of the paper sheets.

The paper sheet handling apparatus performs deposit
processing based on envelope deposit processing or batch
card processing. That is, when performing the envelope
deposit processing, the paper sheet handling apparatus
counts the placed paper sheets and compares the counted
amount of money with an amount of money input by an
operator to judge whether the input amount of money has
been placed. Further, in case of performing the batch card
processing, the paper sheet handling apparatus handles a
bundle in which batch cards and a bundle of paper sheets are
alternately stacked. In this case, the paper sheet handling
apparatus uses the batch cards as separators and counts the
paper sheets.

The paper sheet handling apparatus judges categories of
paper sheets based on an inspection result of the inspection
apparatus. The paper sheet handling apparatus sorts out and
accumulates the paper sheets in accordance with each cat-
egory.

Furthermore, the paper sheet handling apparatus judges
front and back sides or orientation of the paper sheets. The
paper sheet handling apparatus sorts out and accumulates the
paper sheets in accordance with the front and back sides or
the orientation of the paper sheets.

Moreover, the paper sheet handling apparatus detects,
e.g., a tape stuck on a paper sheet, fold of a paper sheet, a
stain on a paper sheets. The paper sheet handling apparatus
detects a fitness level of a paper sheet from these detected
results. The paper sheet handling apparatus sorts out and
accumulates the paper sheets in accordance with each fitness
level of the paper sheets.

Additionally, a taping module that is connected to the
paper sheet handling apparatus and bundles every predeter-
mined number of paper sheets is in practical use. Further, a
configuration in which the taping modules are connected to
the paper sheet handling apparatus is in practical use.

The paper sheet handling apparatus sorts out and accu-
mulates the paper sheets in accordance with directions such
as front and back sides or orientation of the paper sheets. As
the directions of the paper sheets, there are four directions,
i.e., face front (FF), face rear (FR), back front (BF), and back
rear (BR). That is, the paper sheet is conveyed in one of
these four directions.
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Therefore, when sorting out and accumulating the paper
sheets in accordance with each direction, the paper sheet
handling apparatus must be provided with at least four
accumulation storages. For example, when the directions are
mixed and bundles of the paper sheets in which categories
are mixed are to be handled, the paper sheet handling
apparatus must be further provided with more accumulation
storages in accordance with the categories and the directions
of the paper sheets to be handled. As a result, there is a
problem that a size and a cost are increased.

When the taping modules are connected to the paper sheet
handling apparatus and jam occurs in one of the connected
taping modules, the paper sheet handling apparatus and the
taping modules stop conveyance of the paper sheets until a
cause is removed. A configuration is in practical use. There-
fore, the conventional paper sheet handling apparatus has a
problem that a throughput is lowered and operators take
more troubles.

The paper sheet handling apparatus detects, sorts out, and
accumulates a paper sheet which has a stain, break, or the
like and is not suitable for re-circulation. Therefore, the
paper sheet handling apparatus calculates a score in accor-
dance with a state of each paper sheet and compares the
calculated score with a preset fitness level (a threshold
value) to judge whether the paper sheet can be re-circulated.
However, strictness of the judgment must be changed in
accordance with each category of the paper sheet in some
cases. Therefore, there is a demand to change the fitness
level.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a sectional view showing a bill handling
apparatus according to a first embodiment;

FIG. 2 is an enlarged sectional view showing a main
module, a loading module, and a strapping module of the bill
handling apparatus;

FIG. 3 is a block diagram schematically showing the bill
handling apparatus;

FIG. 4 is a perspective view showing a supply section of
the bill handling apparatus;

FIG. 5 is a sectional view of the supply section;

FIGS. 6 A and 6B are diagrams schematically showing the
supply section whose support surface has different tilt
angles;

FIG. 7 is a plan view showing a batch card for use in the
bill handling apparatus;

FIG. 8 is an enlarged sectional view showing a pick up
mechanism and a conveyance path in the bill handling
apparatus;

FIG. 9 is a sectional view showing the lowermost portion
of the conveyance path and a suction fan;

FIG. 10A is a perspective view showing a front side of an
automatic teller machine;

FIG. 10B is a perspective view showing a back side of the
automatic teller machine;

FIG. 11 is a side view showing an alignment mechanism
of a loading module of the bill handling apparatus;

FIG. 12 is a perspective view showing the alignment
mechanism;

FIG. 13 is a plan view showing the alignment mechanism;

FIG. 14 is a plan view showing a bill alignment operation
of the alignment mechanism;

FIGS. 15A and 15B are plan views showing a regulation
mechanism of the strapping module in the bill handling
apparatus, respectively;
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FIG. 16 is a perspective view showing a bound bill bundle
(a small bundle);

FIG. 17Ais a perspective view showing a large bill bundle
obtained by stacking and binding a plurality of small
bundles;

FIG. 17B is a perspective view showing another large bill
bundle obtained by stacking and binding the plurality of
small bundles;

FIG. 18 is a diagram schematically showing an example
of a batch card processing system;

FIG. 19 is a sectional view showing a bill handling
apparatus according to a second embodiment;

FIG. 20 is a perspective view showing an inverting device
in the bill handling apparatus according to the second
embodiment;

FIG. 21 is a perspective view showing a torsional belt of
the inverting device;

FIG. 22 is a perspective view showing the inverting
device;

FIG. 23 is a view showing a function of the bill handling
apparatus;

FIG. 24 is a view showing a function of the bill handling
apparatus;

FIG. 25 is a view showing a function of the bill handling
apparatus;

FIG. 26 is a view showing a function of the bill handling
apparatus;

FIG. 27 is a view showing a function of the bill handling
apparatus;

FIG. 28 is a view showing a function of the bill handling
apparatus;

FIG. 29 is a view showing a function of the bill handling
apparatus;

FIG. 30 is a view showing a function of the bill handling
apparatus;

FIG. 31 is a view showing a function of the bill handling
apparatus;

FIG. 32 is a view showing a function of the bill handling
apparatus;

FIG. 33 is a view showing a function of the bill handling
apparatus;

FIG. 34 is a view showing a function of the bill handling
apparatus;

FIG. 35 is a view showing a function of the bill handling
apparatus;

FIG. 36 is a view showing a function of the bill handling
apparatus;

FIG. 37 is a view schematically showing an example of
the bill handling apparatus; and

FIG. 38 is a view schematically showing an example of
the bill handling apparatus.

DETAILED DESCRIPTION

In general, according to one embodiment, a paper sheet
handling apparatus configured to count papers sheets, com-
prises, a taking-in module configured to take in the paper
sheets and a batch card one by one from a bundle in which
the paper sheets and the batch card having identifying
information are placed in an overlapping manner, a convey-
ing module configured to convey the paper sheets and the
batch cards taken in by the taking-in module, an inspecting
module configured to detect denominations and directions of
the paper sheets conveyed by the conveying module, acquire
a count result, and detect the identitying information from
the batch card, a batch card processing module configured to
associate the count result with the identifying information,
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accumulating modules configured to accumulate the paper
sheets detected by the inspecting module, a storing module
configured to store setting information in which the accu-
mulating modules are associated with the denominations and
the directions of the paper sheets, a sorting module config-
ured to specify the accumulating module which accumulates
the paper sheets based on the denomination and the direction
detected by the inspecting module and the setting informa-
tion and to convey the paper sheets to the specified accu-
mulating module, an operating module configured to accept
an operation, a displaying module configured to display
various kinds of information, and a controlling module
configured to display a setting screen by the displaying
module based on the setting information stored in the storing
module and to update the setting information based on the
operation input to the operating module.

Hereinafter, various embodiments of a paper sheet han-
dling apparatus (a bill handling apparatus) will be described
in detail with reference to the drawings.

FIG. 1 is a sectional view schematically showing the
whole constitution of a bill handling apparatus according to
a first embodiment, and FIG. 2 is an enlarged sectional view
showing a main module, a loading module, and a strapping
module of the bill handling apparatus.

As shown in FIG. 1, the bill handling apparatus which
handles bills as paper sheets includes a main module 10, a
loading module 30, and three strapping modules 60a, 605
and 60c. These modules are arranged in a row in this order,
and electrically and mechanically interconnected to one
another. The main module 10 is provided with a main control
unit 12 which controls an operation of the whole apparatus
including this main module.

As shown in FIG. 1 and FIG. 3, the main control unit 12
is provided in a control board of the main module 10. The
main control unit 12 includes a CPU 12a which controls the
operations of the respective modules and calculates an
efficiency of an operation state and the like, and a memory
125 which stores various data, control programs, manage-
ment information and the like. As the various data, there are
stored, in the memory 124, printing information printable on
a bundling tape and including an operator ID, a date/time, a
serial number, assignment information, a bank logo, a man-
ager signature image, each country language font and the
like which will be described later, processing speeds of a
plurality of steps of paper sheets, and the like.

The main control unit 12 is connected to an operation unit
17 which inputs various pieces of information into the
apparatus, and a monitor 15 as a display device which
displays input information, an operation state and a process-
ing state of the apparatus and the like. It is to be noted that
the operation unit 17 and the monitor 15 may integrally be
constituted as a touch panel. The loading module 30 and the
three strapping modules 60a, 6056 and 60c¢ include sub-
control units 31a and 61a which control the operations of the
modules, respectively, and these sub-control units are LAN-
connected to the main control unit 12 of the main module 10
via an interface and a cable (not shown). The main control
unit 12 is connected to a host computer (not shown),
transmits and receives the information to and from the host
computer, and performs information organization.

By an operator’s operation through the operation unit 17
connected to the main control unit 12, there are performed
various operation settings of the handling apparatus, for
example, the setting of a transaction method such as a
deposit operation or an organization operation, the setting of
loading processing into a loading storage, inspection pro-
cessing of the bills in the loading storage and an accumu-
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lation storage to store handled paper sheets P, the setting of
strapping processing, the setting of a wearing level (fitness
level) which is a bill judgment level and the like.

Moreover, the main control unit 12 calculates the man-
agement information including a processing efficiency of a
unit time, a processing efficiency of each of a plurality of
days, a processing efficiency of each operator 1D, a total
number of the handled sheets and a total operation time in
accordance with processing information from an inspection
device 18, and the main control unit stores the information
in the memory 125, and displays the information in the
monitor 15.

As shown in FIG. 1 and FIG. 2, the main module 10
includes a supply unit 11 in which a large number of bills P
are mounted in a stacked state, a pick up mechanism 14
which picks up the bills P one by one from the supply unit
11, and a conveyance path 16 along which the bills P taken
out by the pick up mechanism 14 are conveyed. In the
conveyance path 16, a plurality of sets of endless convey-
ance belts (not shown) are extended to hold the conveyance
path. The taken bills P are held and conveyed by the
conveyance belts.

As shown in FIG. 2, FIG. 4 and FIG. 5, the supply unit 11
includes a support surface 11a which tilts as much as an
angle 0 from a vertical direction and extends, a mounting
surface 115 which extends from a lower end of the support
surface 11a in a direction which is substantially orthogonal
to the support surface 11a, and a pair of guide walls 11c
vertically disposed along both side edges of the support
surface 11a and the mounting surface 1156. In a boundary
portion between the support surface 11a and the mounting
surface 115, a pick up port 11e is formed to take the bills P
in the apparatus. The supply unit 11 is provided on an end
side of the main module 10 in an apparatus main body, and
further the lower portion of the supply unit 11, i.e., the
mounting surface 115 is positioned in the vicinity of the
lower end of the apparatus main body.

In the supply unit 11, a plurality of, for example, 2000 or
more bills P can be mounted in the stacked state. In the
stacked bills P, the lowermost bill is mounted on the mount-
ing surface 115, and for example, in a state where long-side
edges of the bills are mounted on the support surface 11a, the
bills tilt along the support surface, and are mounted in the
supply unit 11. The stacked bills P are taken in the apparatus
through the pick up port 11e one by one in order from the
lowermost bill P by the pick up mechanism 14.

The tilt angle 6 of the support surface 11a is set to, for
example, a range of 30 to 40 degrees in a range of 25 to 75
degrees. It is to be noted that the support surface 1la is
disposed rotatably with respect to the apparatus main body,
and the tilt angle 6 of the surface may be regulated.

FIG. 6A shows a case where the support surface 11aq tilts
as much as an angle 61=20 degrees from the vertical
direction, and FIG. 6B shows a case where the support
surface 11a tilts as much as an angle 62=30 degrees. When
the tilt angle of the support surface 11a is increased to
decrease a pick up angle of the bills P, a weight of the
stacked bills P to be added to the mounting surface 114
decreases (f1>12), and friction among the bills P along a
stacking direction lowers. In consequence, even when about
2000 bills P are stacked and arranged in the supply unit 11,
the bills P can stably be taken out.

On the other hand, when the tilt angle of the support
surface 11a is increased to decrease the pick up angle of the
bills P, the weight of the bills P to be added to the support
surface 11a increases (F1<F2), and the friction between the
side edge of each bill P and the support surface 1la
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increases. This degree of the increase of the added weight
has only little influence on the pick up of the bills P. In the
present embodiment, however, to further lower the friction,
as shown in FIG. 4 and FIG. 5, a pair of ribs 11d are
projected from the support surface 11a. The ribs 114 extend
in parallel with each other along a longitudinal direction of
the support surface 11a, i.e., the stacking direction of the
bills P. The side edges of the stacked bills P mounted on the
supply unit 11 are mounted on the pair of ribs 11d. There-
fore, a contact area between each bill P and the support
surface 11a becomes small, which can lower the friction
therebetween. In consequence, when the stacked bills P are
taken out in order from the lowermost bill P, the bills
successively and smoothly lower to the side of the mounting
surface 115.

As shown in FIG. 2, the supply unit 11 includes a backup
plate 21 which moves the stacked bills P toward the pick up
side, i.e., the mounting surface 115. The backup plate 21 is
provided storably on the support surface 11a and movably
along the support surface. The backup plate 21 is rotatably
supported by the support surface 11a. Usually, when, for
example, about 2000 bills P are mounted on the supply unit
11, the backup plate 21 is rotated to a position which
becomes about the same surface as the support surface 11a,
and held at the position by a torsional spring or the like.
When the pick up of the bills P advances and the number of
the bills decreases to, for example, about 800 bills, the
backup plate 21 is rotated to a position where the plate is
raised from the support surface 11q at right angles, and then
the plate abuts on the uppermost bill of the stacked bills P
to move to the pick up side together with the stacked bills P.
In consequence, the backup plate 21 can move the stacked
bills P to the pick up side, and even in a state where the
number of the stacked bills P decreases, the falling of the
bills or the like is prevented, and the bills can stably be
moved to a pick up position.

It is to be noted that the paper sheets mounted on the
supply unit 11 may include a batch card 116 as shown in
FIG. 7. The batch card 116 is formed into the same outer
diameter dimension as the bill P, or an outer diameter
dimension which is larger than the bill P, and on the front
surface and/or the back surface of the batch card, a barcode
117 indicating information of a batch of bills P is formed.
Moreover, the batch card has a plurality of detection holes
118. Furthermore, the batch card is formed in a color such
as red, blue or green. The batch card 116 is mounted on the
supply unit 11 in a state in which the card is stacked on the
top or the backmost end of an arbitrary batch of the stacked
bills P.

As shown in FIG. 2 and FIG. 8, the pick up mechanism
14 which picks up the bills P one by one from the supply unit
11 includes a plurality of pickup rollers (pick up rollers) 24
provided so that the rollers can abut on the bills P on the
mounting surface 115, a separation roller 25 provided to
rotatably come in contact with the pickup roller 24 on the
side of the pick up port 11e, and a driving motor 26 which
rotates the pickup rollers 24 at a predetermined speed.

When the pickup rollers 24 rotate, the lowermost bill P is
taken out by the pickup rollers 24, and fed through the pick
up port 11e to the conveyance path 16. In this case, by the
separation roller 25, the second and following bills P are
separated from the taken bill. In consequence, the bills P are,
one by one, taken out of the supply unit 11 and fed to the
conveyance path 16.

The main control unit 12 regulates a bill take-in amount
and take-in speed of the pick up mechanism 14 in a plurality
of steps in accordance with the mounted amount of the
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stacked bills P or an input instruction from the operator. That
is, the main control unit 12 regulates the rotation speed of the
pickup rollers 24 by the driving motor 26, to set the take-in
amount to, for example, 1000 bills, 800 bills or 600 bills per
minute. Moreover, the main control unit 12 regulates the
take-in amount of the bills P in accordance with an inspec-
tion state of the inspection device 18 described later. For
example, when the inspection device 18 does not satisfac-
torily inspect the bills P, the main control unit 12 decreases
the take-in amount from 1000 bills per minute to 800 bills
per minute. Furthermore, when the inspection device 18
detects the pick up of double sheets or a short pitch of the
bills P, the main control unit 12 temporarily stops or reverses
the pickup rollers 24, to prevent the pick up of double sheets
of the bills P and normalize a feed pitch of the bills P.

It is to be noted that in the vicinity of the pick up port 11e,
a sensor (not shown) which detects the presence/absence of
the bills P on the mounting surface 115. When the batch card
116 is used, an RGB sensor 23 is provided to face the
mounting surface 115 as shown in FIG. 8. The RGB sensor
23 detects the color of the paper sheets, to detect the batch
card 116.

As shown in FIG. 1 and FIG. 2, a conveyance pitch
correcting section 13 which corrects the conveyance pitch of
the bills P conveyed through the conveyance path 16, the
inspection device 18 which inspects, one by one, the bills P
having the corrected conveyance pitch and a barcode reader
19 are arranged along the conveyance path 16. The inspec-
tion device 18 is disposed above the pick up port 11e of the
supply unit 11 in the vertical direction. The inspection
device 18 detects money types, shapes, thicknesses, fronts/
backs, authenticities, wearing states, the pick up of double
sheets and the like of the conveyed bills P. Here, the wear
detection indicates the detection of new notes which can be
re-circulated and worn notes which have dirt, damage and
the like and cannot be re-circulated. For example, when the
batch card 116 is used, the barcode reader 19 reads the
barcode 117 attached to the batch card 116 which has passed
through the inspection device 18, and sends the read infor-
mation to the main control unit 12. It is to be noted that any
independent barcode reader is not provided but a constitu-
tion may be provided in which the inspection device 18
reads the barcode.

The conveyance path 16 once extends downwardly from
the pick up mechanism 14 and the pick up port 1le,
obliquely tilts from the vertical direction, and then extends
upwardly from the downside to the inspection device 18.
According to the present embodiment, the conveyance path
16 tilts and extends substantially along the support surface
11a of the supply unit 11, i.e., in the same manner as in the
support surface 11a. It is to be noted that the conveyance
path 16 may not once lower from the pick up port 11e but
may immediately extend obliquely upwardly from the pick
up port. Moreover, the inspection device 18 also obliquely
tilts and is provided along the conveyance path 16.

The conveyance path 16 is tilted and extended from the
downside to the upside in this manner, whereby when
foreign matters such as clips, coins or pins are picked
together with the bills P from the supply unit 11 in the
conveyance path 16, the foreign matters drop down along
the conveyance path 16 to the lowermost portion of the
conveyance path owing to gravity. In consequence, the
foreign matters are removed before entering the inspection
device 18, and the damage of the inspection device 18 due
to the foreign matters can be prevented in advance.

As shown in FIG. 2 and FIG. 8, a discharge port 26a is
formed in a guide plate 26 which defines the conveyance
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path 16 in the lowermost portion of the conveyance path 16,
and further under the discharge port 264, a foreign matters
collecting unit is provided. The foreign matters collecting
unit is constituted of, for example, a collection box 27 which
can be drawn out of the apparatus main body. The foreign
matters which drop down along the conveyance path 16 are
discharged through the discharge port 26a, and collected in
the collection box 27.

As shown in FIG. 8 and FIG. 9, a suction fan 28 is
provided to face the lowermost portion of the conveyance
path 16, and further on an exhaust side of the suction fan 28,
a dust collection filter 29 is provided. The suction fan 28
sucks air through the lowermost portion of the conveyance
path 16, to remove, from the conveyance path 16, paper
powder, powder dust and the like generated in the convey-
ance path, thereby collecting the powder through the dust
collection filter 29. This prevents the pollution of the con-
veyance path 16 due to the paper powder or the like, and the
deterioration of inspection accuracy in the inspection device
18.

As shown in FIG. 1 and FIG. 2, in the main module 10,
two rejecting sections 20a and 2056 are provided along the
conveyance path 16, and a plurality of accumulation stor-
ages 22a, 22b, 22¢ and 224 in which the bills are accumu-
lated, respectively, are arranged side by side. The bills P
which have passed through the inspection device 18 are
sorted into rejected notes and processed notes by a gate (not
shown). The rejected notes are notes judged to be false
notes, or notes judged to be notes which cannot be identified
owing to fold, break, skew, the pick up of double sheets, or
the like, by the inspection device 18. The skew is a state
where the bill P obliquely tilts from a direction which is
orthogonal to a conveyance direction. The rejected notes are
sorted into the rejecting section 20a or 205, and accumu-
lated. The rejected notes accumulated in the rejecting section
20a or 205, except false notes, are set again in the supply
unit 11 and taken in the apparatus again, or counted in count
data by manual input. Inspection results such as a processed
money amount and the number of sheets by the inspection
device 18 are sent to the main control unit 12 and stored, and
displayed in the monitor 15.

Moreover, the processed notes indicate that the bills P are
judged to be true and new notes or true and worn notes by
the inspection device 18. The processed notes are fed to and
accumulated in the accumulation storages 22a to 22d. For
example, the processed notes of each money type are sorted
and accumulated in any of the accumulation storages 224 to
22d, and the worn notes are collectively accumulated in one
accumulation storage. It is to be noted that a front step of the
accumulation storage 22a or 22d includes a plurality of gates
22e. These gates 22¢ are operated on the basis of control of
the main control unit 12, whereby the processed notes can be
conveyed to the predetermined accumulation storage. That
is, a conveyance path in the gates 22e¢ and the front step of
the accumulation storage 22a or 22d functions as dividing
means.

When the batch card 116 is used, the batch card 116 passes
through the inspection device 18 and the barcode reader 19,
and is then fed to and accumulated in the rejecting section
20a or 205.

The conveyance path 16 is connected to the loading
module 30 described later. When the loading module 30
loads the bills in the loading storage, part or all of the
processed notes inspected by the inspection device 18 of the
main module 10 are conveyed to the loading module 30
through the conveyance path 16.
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It is to be noted that the main module 10 includes a driving
mechanism and a power source (not shown) to drive the pick
up mechanism 14, the inspection device 18, a conveyance
mechanism and the like, and additionally includes various
sensors.

As shown in FIG. 1 and FIG. 2, the loading module 30
includes an attaching section 34 to which a loading storage
32 such as an ATM cassette taken out of the automatic teller
machine (ATM) or a loading cassette is detachably attached,
a loading/pick up mechanism 36 which loads the bills in the
loading storage 32 or picks up the bills from the loading
storage 32, an inspection device 38, a rejection storage 40,
an alignment mechanism 42, and a conveyance path 44
which conveys the bills through these parts. In the convey-
ance path 44, a plurality of sets of endless conveyance belts
are extended to hold the conveyance path. The bills are held
and conveyed by the conveyance belts. The conveyance path
44 includes a first conveyance path 44a continuing from the
conveyance path 16 of the main module 10 to the strapping
module 60a, and a second conveyance path 445 which
passes from the first conveyance path through the attaching
section 34, the inspection device 38 and the vicinity of the
rejection storage 40 to return to the first conveyance path.

As the loading storage 32 attached to the attaching section
34, there is attached a loading storage which enables only
the loading of the bills (deposit), a loading storage which
enables only the pick up of the bills (withdrawal) or a
loading storage which enables the loading and pick up of the
bills (deposit/withdrawal). Here, the loading storage 32 is
configured to enable the loading of a large number of bills
and the pick up of the bills from the loading storage.
Moreover, the loading storage 32 includes a sensor which
detects the loading and pick up of the bills, and a memory
which stores information such as the note types of the loaded
bills, the amount of money (the present amount), operator
information, ID of the loading storage 32 (a branch number
or an index indicating the corresponding loading storage),
machine body number and the like.

FIG. 10 shows an example of the automatic teller machine
(ATM). An ATM 31 includes a substantially rectangular
box-like main body 200, and the front surface of the main
body is provided with a substantially [.-shaped service panel
202 which faces users. A horizontal part of the service panel
202 is provided with a display section 204 which also serves
as a touch panel, and a vertical part of the panel is provided
with a card insertion port 206, a passbook insertion port 208
and the like. Moreover, a corner part of the service panel 202
is provided with a bill deposit/withdrawal port 210 and a
coin deposit/withdrawal port 212 which are opened and
closed with doors, respectively.

In the main body 200, there are arranged a bill handling
device 214 for the users to deposit and withdraw the bills
through the bill deposit/withdrawal port 210, a coin handling
device 216 to deposit and withdraw coins through the coin
deposit/withdrawal port 212, a control unit 218, a passbook
printer 220, a card/slip processing device 222 and the like.

The rear surface of the main body 200 is provided with an
openable/closable door 224 which enables the pick up of the
bill handling device 214 and the coin handling device 216
from the main body. In the door 224, an insertion port 226
is formed to face a bill carrying-in/out section of the bill
handling device 214 described later, and the insertion port
226 is opened and closed with a vertically openable door
228. Moreover, the rear surface of the bill handling device
214 is provided with a connector 230 which faces the
insertion port 226.
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As shown in FIGS. 10A and 10B, the bill handling device
214 includes an elongated box-like housing 232, and in this
housing, for example, two loading storages which receive
ten thousand yen bills and a loading storage which receives
one thousand yen bills are provided side by side as the
loading storages 32. When the door 224 is opened to draw
out the housing 232, the loading storages 32 can be removed
from the housing 232 or can be attached to the inside of the
housing 232. Additionally, the housing 232 is provided with
a bill accumulating section which receives the bills intro-
duced through the bill deposit/withdrawal port 210 and from
which withdrawal bills are withdrawn, a deposit temporary
accumulating section which temporarily accumulates the
deposit bills, an inspecting section which inspects the
deposit bills and the withdrawal bills, a pair of rejection
storages which receive rejected bills, a collection storage
which receives the worn notes, and the like.

As shown in FIG. 2, the loading storage 32 taken out of
the ATM 31 is detachably attached to the attaching section
34 of the loading module 30. When the loading storage 32
is attached to the attaching section 34, the loading storage 32
is connected to the loading/pick up mechanism 36, and
connected to the control unit of the loading module 30 via
a connector 46. The information stored in the memory of the
loading storage 32 is sent to the main control unit 12 via the
connector 46 and LAN. To the loading storage 32, a radio
frequency identification (RFID) such as a radio IC tag is
assigned, and the information of the loading storage 32 may
be sent to the loading module 30 and the main control unit
12 by radio communication.

The loading/pick up mechanism 36 of the loading module
30 includes a pick up roller which takes the bills one by one
from the loading storage 32, a loading roller which loads the
bills in the loading storage 32, a conveyance belt and the
like.

The inspection device 38 detects the money types, shapes,
thicknesses, front and back surfaces, authenticities, wearing
states, the pick up of double sheets, bill serial numbers and
the like of the bills taken out of the loading storage 32. Here,
the detection of the wearing states indicates the detection of
the new notes which can be re-circulated and the worn notes
which have the dirt, damage and the like and cannot be
re-circulated. The worn notes also include strapped bills.
The authenticity detection can use, for example, magnetic
detection, image detection, or fluorescence detection in
which fluorescence is emitted to read reflected light. More-
over, the inspection device 38 counts the taken bills, to
calculate the number of the bills and the present amount.
Inspection results such as the present amount and the
number of the bills detected by the inspection device 18 are
sent to the main control unit 12, stored therein and displayed
in the monitor 15.

The rejection storage 40 is provided on a downstream side
of the inspection device 38 in the conveyance direction of
the bills. The bills P which have passed through the inspec-
tion device 38 are sorted into the rejected notes and the
processed notes by a gate (not shown). The rejected notes are
the notes judged to be the false notes, or the notes judged to
be the notes which cannot be identified owing to the fold,
break, skew, the pick up of double sheets, and the like, by the
inspection device 18. The rejected notes are fed to and
accumulated in the rejection storage 40. Moreover, before-
hand under the control of the main control unit 12, one or a
plurality of the accumulation storages 22a to 22d of the main
module 10 is set as the rejection storage, and the rejected
note discharged from the loading module 30 may be fed to
and accumulated in the rejection storage of the main module
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10. Furthermore, among the rejected notes which have
passed through the inspection device 38, the rejected notes
judged to be the false notes and the other rejected notes may
be divided and accumulated in separate rejection storages.

The processed notes are the bills P which are judged to be
the true and new notes or the true and worn notes by the
inspection device 38. The new notes are returned to the
loading storage 32 through the conveyance path 4456 and the
alignment mechanism 42, and loaded in the loading storage
32 by the pick up/loading mechanism 36. Beforehand under
the control of the main control unit 12, one or a plurality of
the accumulation storages 22a to 224 of the main module 10
is set as a worn note storage, whereby the worn notes
discharged from the loading module 30 are fed to and
accumulated in the worn note storage of the main module
10.

As to the new notes taken out of the loading storage 32,
the notes preset for each money type may be accumulated in
the accumulation storages 22a to 224 of the main module 10
every arbitrarily designated number thereof. Moreover,
when the number of the sheets to be accumulated in the
loading storage 32, for example, 2000 sheets are set, a
shortage can be recognized from the number of the new
notes detected by the inspection device 38 as described
above, whereby the bills to compensate for the shortage are
supplied from the main module 10 to the loading module 30,
and loaded in the loading storage 32 through the alignment
mechanism 42 and the conveyance path 44. When the
loading storage 32 is attached to the attaching section 34 of
the loading module 30, the present amount of the bills in the
loading storage 32 is automatically sent to the main control
unit 12. Therefore, when the main control unit 12 judges that
the sent present amount is smaller than the desirable present
amount, the shortage bills may automatically be supplied to
and loaded in the loading storage 32 from the main module
10.

The information of the bills loaded in the loading storage
32 from the main module 10 is stored in the memory of the
loading storage 32, and electronically sealed. When the
loading storage 32 is taken out of the loading module 30 and
a lid thereof is opened, door opening information and
date/time are stored in the memory. As the electronic seal, a
password or an IC card can be used. When the door of the
loading storage 32 is opened, an electronic key or the IC card
is used. In this case, the information of the operator using the
key or the like is also stored in the memory. In consequence,
security properties of the loading storage 32 can be
enhanced.

Moreover, information obtained from the loading storage
32, for example, information such as ATM store number, the
operator information, the note type, the amount of the
money, a loading direction, the amount of the loaded bills
and a transport route of the loading storage are sent to the
main control unit 12, and recorded and totaled in the main
control unit 12. The operator information includes an opera-
tor on the side of the ATM store, and an accepting operator
who sets the loading storage 32 to the bill handling appa-
ratus. When the information of the loading storage 32 is
managed by the main control unit 12, the security properties
can be enhanced.

On the other hand, when the strapping processing of the
bills is set, the new notes taken out of the loading storage 32
are conveyed to the strapping module 60a through the
conveyance path 44 and the alignment mechanism 42, and
the notes are strapped every predetermined number thereof.
The alignment mechanism 42 aligns the center of each bill
conveyed through the conveyance path 44 with the center of
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the conveyance path, or corrects the skewed bills so as to
direct one side of each bill orthogonally to the conveyance
direction.

FIG. 11 to FIG. 14 show the alignment mechanism 42. As
shown in these diagrams, the alignment mechanism 42 is
constituted of a plurality of conveyance rollers arranged in
a direction which is orthogonal to the conveyance path on
upstream and downstream sides of the conveyance path to
convey the bills P, and the conveyance belt is extended
around the facing conveyance rollers. In the present embodi-
ment, the alignment mechanism includes a plurality of
conveyance rollers such as a conveyance roller 50A, a
correction roller 50B and a conveyance roller 50C, convey-
ance belts 50D1 to 50D3 extended around these conveyance
rollers, timing sensors SC501 and SC502, and a driving
motor (not shown). The conveyance roller 50A is a take-in
roller which takes the bills P in the alignment mechanism 42,
and is constituted of three conveyance rollers (50A1 to
50A3) (not shown) corresponding to the conveyance belts
50D1 to 50D3. Here, these rollers are generically referred to
as the conveyance roller 50A.

The correction roller 50B is a roller which corrects belt
positions of the conveyance belts 50D1 to 50D3, and is
constituted of three correction rollers 50B1 to 50B3 corre-
sponding to the conveyance belts 50D1 to 50D3, and the
rollers are idle rollers. Here, the rollers are generically
referred to as the correction roller 50B.

The conveyance roller 50C is a driving roller which drives
a conveyance belt 50D, and is constituted of three convey-
ance rollers (50C1 to 50C3) (not shown) corresponding to
the conveyance belts 50D1 to 50D3. Here, the rollers are
generically referred to as the conveyance roller S0C. This
also applies to the other conveyance rollers.

These conveyance rollers are supported in a cantilever
manner by a unit base 50F of the alignment mechanism 42,
and the rollers disposed away from the unit base more easily
bend. The alignment mechanism 42 includes the correction
roller 50B, a rotary shaft around which the correction roller
50B is coaxially arranged, a base 50E2 which holds this
rotary shaft, and a stay 50E3 which fixes the base 50E2 to
the unit base S0F.

In the correction rollers 50B1 to 50B3, the center of the
surface of each roller is formed into a crown shape having
the center which is higher than both end portions (the shape
having a diameter which becomes larger than a diameter of
each end of the roller closer to the center of the roller).
Moreover, the three correction rollers 50B1 to 50B3 are
fixed to a rotary shaft including a bearing disposed around
the same axis, and arranged to outwardly come in contact
with the conveyance belts 50D1 to 50D3, respectively. Both
ends of this rotary shaft are fixed to the base 50E2 by a
holder S0E1.

The base 50E2 is fixed to the rod-like stay 50E3 project-
ing from the unit base S0F via screws BIS1 and BIS3. When
a screw BIS2 which is a rotary shaft of the alignment
mechanism 42 is rotated, the base 50E2 rotates around the
screw BIS2 which is the rotary shaft, so that the positions of
the correction rollers 50B1 to 50B3 can be moved as shown
in FIG. 14. In the embodiment, portions of the base 50E2 to
which the screws BIS2 and BIS3 are attached are formed
into long holes, in which a rotation range of the screw BIS2
is taken into consideration.

A method of aligning the conveyed bills P by the align-
ment mechanism 42 will be described. Since the conveyance
rollers 50A to 50C are supported by the unit base S0F in the
cantilever manner as described above, portions of the rollers
disposed away from the unit base 50F more easily bend.
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Owing to the influence of this bend, the conveyance belt
50D meanders in a direction shown by an arrow A50, i.e.,
from a proximal side to a distal side (the side of the unit base
50F). With this meandering, the bills P held by the convey-
ance belt 50D similarly shift from the proximal side to the
distal side. When the bills P having this state are accumu-
lated in the loading storage 32, an accumulated state of the
bills worsens.

To solve the problem, when the screw BIS2 is rotated in
a (counterclockwise) direction shown by an arrow A51 in
FIG. 14, the correction rollers 50B1 to 50B3 move to
positions shown by broken lines. With this moving, convey-
ance belt positions of the conveyance belt 50D are corrected
in an initial state. When the conveyance belt positions do not
have any problem, the screws BIS1 and BIS3 are fixed at the
positions. It is to be noted that a rotation amount of the screw
BIS2 is preferably dynamically set while observing a con-
veyance state of the bills P.

When the screw BIS2 is rotated in the direction shown by
the arrow AS51 in the diagram, the roller center of the
correction roller having the above crown shape is raised, and
hence this raised roller center moves from the unit base 50F
to the proximal side. It is known that the conveyance belt
50D moves toward this high position of the roller center, and
on the basis of this principle, the conveyance belt 50D is
corrected. In this case, the conveyance belt 50D1 is cor-
rected from the unit base 50F side to the proximal side, and
the conveyance belt 50D3 is similarly corrected from the
proximal side to the unit base 50F side.

The alignment mechanism 42 has a major function of
preventing the generation of bill sliding due to the belt
meandering, and aligning the center of each bill with the
center of the conveyance path. Moreover, when a plurality of
modules are interconnected to lengthen the conveyance
path, the bills gradually shift owing to the belt meandering
during the conveyance. The alignment mechanism 42 cor-
rects this bill shifting, to align the bills with the center of the
conveyance path. The alignment mechanism 42 beforehand
detects the skewing and sliding amounts of the bills by an
inspection line sensor, and determines a correction amount,
thereby tilting the rollers to forcibly correct the bills.

The alignment mechanism 42 obtains a large effect, when
the mechanism is disposed in a portion where the apparatus
is most influenced by the positional shifts of the conveyance
belts. For example, in the present embodiment, the align-
ment mechanism is provided at a position before the bills P
are fed to the loading storage 32 and before the bills are fed
to the strapping module 60a as shown in FIG. 2. In conse-
quence, the fed bills P aligned along the conveyance path 44
by the alignment mechanism 42 are conveyed to the loading
storage 32, and the aligned bills are accumulated in the
loading storage 32. In consequence, the bills can advanta-
geously be aligned and accumulated for the next withdrawal.
Moreover, the bills P aligned along the conveyance path 44
by the alignment mechanism 42 are conveyed to and
strapped in the strapping module 60a. When the alignment
mechanism 42 establishes a positional relation between the
bills to be strapped, the bills can neatly be accumulated and
strapped by the strapping module.

As shown in FIG. 1 and FIG. 2, the strapping module 60a
as an accumulation strapping device includes a conveyance
path 62 which communicates with the conveyance path 44a
of the loading module 30, a first accumulation device 64a
and a second accumulation device 645 which accumulate the
bills conveyed through the conveyance path 62 every pre-
determined number thereof, and a strapping device 68 which
straps, with a tape, each bundle of the predetermined number
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of, for example, 100 bills accumulated by these accumula-
tion devices. The second accumulation device 644 is dis-
posed to obliquely shift from the first accumulation device
64a in a downward direction, and the strapping device 68 is
disposed under the second accumulation device 64b. Fur-
thermore, a discharge section 75 which receives and accu-
mulates the bundles of the bills strapped by the strapping
device 68 is disposed under the strapping device 68.

Each of the first and second accumulation devices 64a and
645 includes a temporary accumulating section 65, and an
impeller accumulation device 66 which accumulates the
predetermined number of the conveyed bills P one by one in
the temporary accumulating section 65. An impeller 66a of
the impeller accumulation device 66 has a plurality of blades
incorporated around a rotary shaft, and is rotated synchro-
nously with the conveyance of the bills so that each con-
veyed bill P is received between the blades. By using the
impeller 664, the bills are accumulated in the temporary
accumulating section 65 while absorbing movement energy
of'the bills P conveyed at a high speed and while aligning the
bills P.

The strapping module 60a includes a conveyance tray 70
which is movable in rising/lowering and traverse directions
to receive the accumulated bills from the first and second
accumulation devices 64a and 64b, respectively, thereby
conveying the bills to the strapping device 68.

The strapping device 68 includes a tape supply section 71
which supplies a binding tape (a first tape) B for strapping
the bundle of 100 bills conveyed via the conveyance tray 70,
a printing device 72 which prints desirable information on
the supplied binding tape, a tape winding mechanism 73
which winds a printed binding tape B1 around the bill
bundle, and a regulation mechanism 76 which regulates a
winding position of the binding tape B1 around the bill
bundle.

As the printing device 72, an ink jet printer, a dot printer,
a laser printer or the like can be used. The printing device 72
prints, on the binding tape B1, arbitrary information input by
the operator, or the operator 1D, date/time, serial number,
assigned information, bank logo, manager signature image
and the like stored in the memory 124, with an arbitrary
language font under the control of the main control unit 12
and the sub-control unit 61a.

As shown in FIGS. 15A and 15B, the regulation mecha-
nism 76 includes a chuck 77 which grasps the end of each
bill bundle, a plunger 78 which reciprocates and moves the
chuck 77 along a longitudinal direction of the bill bundle,
and a plurality of position sensors 79a and 795 which detect
a retracted position of the bill bundle. The regulation mecha-
nism 76 grasps the bill bundle by the chuck 77, and retracts
the bill bundle to an arbitrary position through the binding
tape B1 wound in a loop state before bound, to regulate the
winding position of the binding tape B1 around the bill
bundle. For example, the position sensors 79a and 795
detect the retracted positions of the bill bundles, and these
two positions can be regulated. In the present embodiment,
the winding position of the binding tape B1 is regulated at
a position which shifts from a large tape (a second tape)
which binds a plurality of bill bundles.

FIG. 16 shows a bundle (a small bundle) 130 of 100 bills
strapped by the strapping module 60a. The binding tape B1
is wound around the arbitrary position, and desirable infor-
mation 124 is printed on the binding tape B1. Furthermore,
an operator’s confirmation seal 126 may be impressed on a
side surface portion of the binding tape B1, i.e., a portion of
the bill bundle 130 extending in a thickness direction.
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As shown in FIG. 2, the bill bundles 130 accumulated and
strapped as described above are discharged to the discharge
section 75, and successively stacked and received. As
described above, the strapping module 60a straps new notes
fed from the main module 10 or new notes taken out of the
loading storage 32 and fed from the loading module 30 for
each money type every predetermined number thereof, to
supply the sealed bill bundles.

As shown in FIG. 2, the strapping module 60a may
include a large-bundle strapping device 115 which stacks a
plurality of bill bundles 130 received in the discharge section
75 and binds the bundles with a large tape to form a large bill
bundle. As shown in FIG. 17, the large-bundle strapping
device 115 stacks a plurality of, for example, ten bill bundles
130, and binds the bundles with a plurality of binding tapes
(second tapes) B2, to form a large bundle 140.

The large bundle 140 shown in FIG. 17A is bound with
one binding tape B2 in the longitudinal direction and with
two binding tapes B2 in a lateral direction. The large bundle
140 shown in FIG. 17B is bound with one binding tape B2
in the longitudinal direction and with one binding tape B2 in
the lateral direction. In each of the large bundles 140, the
binding tape B1 of each of the small bundles 130 is wound
around a position which shifts from the binding tape B2 of
the large bundle 140, i.e., the position which does not
overlap with the binding tape B2. Therefore, in the large
bundle 140, a side surface portion of the binding tape B1 of
each of the small bundles 130 does not hide behind the
binding tape B2 but is exposed on the outer surface of the
large bundle. In consequence, after forming the large bundle
140, the confirmation seal 126 can be impressed on the side
surface portion of the binding tape B1 of each of the small
bundles 130. Alternatively, even when the confirmation seal
126 is beforehand impressed on the side surface portion of
the binding tape B1, the confirmation seal 126 can visually
be checked from the outside after the large bundle 140 is
formed.

According to the bill handling apparatus, ten small
bundles prepared by the strapping module (ten small
bundles) are collected and bound with the large tapes to strap
the large bundle by the large-bundle strapping device, and
the radio tag (RFID tag) in which the information from the
bill handling apparatus is stored is attached to the large
bundle, whereby the information may be linked between the
bill handling apparatus and the large bundle.

As shown in FIG. 1, the other strapping modules 605 and
60c have a constitution which is similar to the strapping
module 60a, and the conveyance paths 62 of the strapping
modules 60a, 605 and 60c extend to communicate with one
another. Moreover, the bills P are fed from the main module
10 or the loading module 30 to the arbitrary strapping
module 60a, 605 or 60c, accumulated and strapped.

On the most downstream side of all the modules, a safety
pocket 74 is provided. When there is a bill which cannot be
processed during the conveyance through the respective
modules, this bill is discharged to the safety pocket 74, and
removed from the apparatus.

It is to be noted that after the handling, the loading storage
32 from or to which the bills are accumulated or resupplied
by the bill handling apparatus as described above is removed
from the loading module 30, and attached to the correspond-
ing ATM.

Batch processing of a bill group by use of the batch card
116 is performed as follows.

For example, when a first stacked bill group (a first batch)
and a second stacked bill group (a second batch) are pro-
cessed, as shown in FIG. 2, the batch card (provided with the
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barcode) 116 is beforehand inserted into the rearmost end of
each deposit batch. Additionally, a plurality of batches are
stacked, and the stacked bill groups and the batch card are
altogether set to the supply unit 11 of the handling apparatus,
to perform continuous take-in.

As shown in FIG. 7, a characteristic number and the like
of the bill group (the batch) is printed on the batch card 116
by the barcode 117, and the barcode can be read by the
barcode reader provided in the conveyance path. The RGB
sensor 23 is provided to face the mounting surface 115, and
the RGB sensor 23 detects the color of the paper sheets to
detect the batch card 116. The barcode reader 19 reads the
barcode 117 attached to the batch card 116 which has passed
through the inspection device 18, and sends the read infor-
mation to the main control unit 12. It is to be noted that any
independent barcode reader is not provided but a constitu-
tion may be provided in which the inspection device 18
reads the barcode.

The inspection device 18 detects the passage of the batch
card 116, and recognizes a boundary between the deposit
batches to count the amount of the corresponding deposit
money amount. The batch card 116 passes through the
inspection device 18 and the barcode reader 19, and is fed
to and accumulated in the rejecting section 20a or 20b.
Consequently, the rejected bills rejected during the process-
ing are accumulated between the batch card 116 of the
belonging deposit batch and the batch card 116 of the
immediately previous batch, and hence the belonging batch
of each rejected bill can be identified. In the batch process-
ing, the rejected bills can be resupplied to the supply unit 11
(mechanical recounting) after the first counting is com-
pleted.

The batch processing is constituted of two selectable
types of a secure continuous mode and a full continuous
mode.

In the secure continuous mode, the batch card is inserted
into the rearmost end of the bill group, whereby continuous
processing is performed without stopping processing opera-
tions among a plurality of batches if possible. After the batch
card is detected, the take-in of the next batch is stopped until
the counting is determined.

In the full continuous mode, the batch card is inserted into
the rearmost end of the bill group, whereby the continuous
processing is performed without stopping the processing
among the plurality of batches if possible. Even if the batch
card is detected, the next take-in is not stopped.

FIG. 18 shows an example of a batch card system which
manages the bill handling by use of the above data of the
batch card. This system includes a database server 120, and
a preparation station 122 and a rejection manual input
station 124 connected to the database server. Moreover, the
database server 120 is connected to a user application
computer 126, and this computer is network-connected to a
host computer 128. The batch card number and machine
counting data are sent from the main control unit 12 of the
bill handling apparatus to the database server.

The preparation station registers an account number, the
batch card number and a slip money amount, sends these
account number, batch card number and slip money amount
to the database server, and instructs the loading of the bill
group in the supply unit 11. The rejection manual input
station performs the manual input of the information of the
rejected notes, difference calculation processing, the input of
the false note information, the manual input of the batch card
number, and the like, and sends the input batch card number
and a manual input counting to the database server.
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The database server performs counting collating of the
batch card number and machine counting data sent from the
main control unit 12 of the bill handling apparatus, the
account number, batch card number and slip money amount
sent from the preparation station, and the batch card number
and manual input counting input from the rejection manual
input station, to send the collating results to the preparation
station and the rejection manual input station. In conse-
quence, it is monitored, in accordance with the batch card
number, whether or not the mechanical counting of the bill
group subjected to the batch processing is correctly per-
formed.

On the other hand, when the jamming of the bills occurs
in any step of the above bill handling, jam processing is
performed as follows. The following requirement is incor-
porated in order to form burdens on the operator at the
occurrence of the jamming.

At the occurrence of the jamming, the conveyance of the
bills is not stopped in a portion where the conveyance can be
continued among the accumulation storages 22a to 22d of
the main module 10 and the strapping modules 60a, 605 and
60c, and the conveyance up to the accumulation storage and
strapping accumulation is completed. In the strapping mod-
ules, when the accumulation of 100 bills is completed, a
strapping operation is performed. A shift mistake is regarded
as the conveyance jamming of a portion where the jamming
has occurred.

In the strapping module, when the bills which have
entered the module can completely be conveyed to the
strapping accumulation or can be accumulated in the strap-
ping accumulation, and when the conveyance path of the
strapping module on the downstream side can be operated
for the bills to be conveyed to the strapping module on the
downstream, the conveyance of all the bills is completed.
When the number of the bills accumulated in the strapping
accumulation section reaches 100, the strapping operation is
performed, and then stopped. If there is even one bill that
cannot completely be conveyed, the conveyance is imme-
diately stopped, and the bills have to be brought back.

The bills accumulated in the strapping module are
securely reflected in the counting. When the jamming occurs
during the strapping conveyance, the strapping conveyance
is immediately stopped. The strapping mechanism section
completes the strapping operation, when the predetermined
number of the bills or 100 bills are accumulated, and the
section stops after discharging the bills. The completely
strapped bills and discharged bills are reflected in the
counting.

After the operator removes the remaining bills due to the
jamming during the strapping conveyance, the bills in the
strapping conveyance are automatically conveyed to the
safety pocket by operator’s teller operation, and the bills
accumulated in the safety pocket and both the strapping
accumulations are collected. When the jamming occurs
outside the strapping conveyance, when the completion of
the conveyance to the strapping accumulation is enabled and
the strapping accumulation is enabled and when the con-
veyance path of the strapping module on the downstream
side can be operated for the bills to be conveyed to the
strapping module on the downstream side, the conveyance
of all the bills is completed. When the number of the bills
accumulated in the strapping accumulation section reaches
100, the strapping operation is performed, and then stopped.
At this time, the conveyance timing of the bills after the
occurrence of the jamming is checked. When the bills are
conveyed for a time which is longer than an estimated time,
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it is judged that the jamming has occurred. In this case, the
bills accumulated in the strapping accumulation are brought
back.

If there is even one bill that cannot completely be con-
veyed, the conveyance path is immediately stopped, and the
bills in the strapping module are brought back. If the
accumulation cannot be performed, however, the strapping
conveyance is immediately stopped. After a cause for the
jamming is removed, the remaining bills in the strapping
conveyance are automatically conveyed to the strapping
accumulation by the operator’s teller operation, and the bills
accumulated in both the strapping accumulations are col-
lected.

In order to decrease the operator’s operation after the
jamming processing, the remaining bills may automatically
be discharged. In this case, the operator performs the jam-
ming processing of the portion where the conveyance jam-
ming has occurred. Afterward, while the remaining bills are
left in the conveyance path, the bills are conveyed at a usual
speed, and accumulated in any of the rejection storage, the
accumulation storage and the safety pocket. In this case, all
the bills accumulated in the temporary storage are brought
back. The operation is performed by the operator’s teller
operation after the cancellation of the jamming. An opera-
tion of opening the door of the portion where the conveyance
jamming has occurred and monitoring the conveyance is
performed during the conveyance so that a trouble such as
the detaching of the conveyance belts does not occur.

According to the bill handling apparatus having the above
constitution, the loading storage 32 removed from the ATM
is attached to the attaching section 34 of the loading module
30, whereby the bills in the loading storage can automati-
cally be taken and arranged in the bill handling apparatus.
Moreover, when the bills taken out of the loading storage 32
are passed through the inspection device 38, the note types,
the authenticities, the wearing states and the like can be
judged. When the bills are returned to the loading storage,
the present amount in the loading storage can be detected.
That is, it is possible to perform inspection processing of
inspecting the bills in the loading storage 32 and returning
the bills to the loading storage again. When the bills taken
out of the loading storage 32 are fed to the strapping
modules 60a to 60c, a small bundle of 100 bills can be
subjected to the strapping processing. Furthermore, when
the loading storage 32 of the automatic teller machine has a
loading function, the loading storage 32 is set to the bill
handling apparatus, whereby the desirable number of the
bills of the desirable note type introduced into the main
module 10 can automatically be loaded in the loading
storage. Moreover, various types of processing can be per-
formed without opening the lid of the loading storage 32,
and hence the security properties can be enhanced. The
loading storage 32 can receive and transmit the information
from and to the bill handling apparatus, and the present
amount can bidirectionally be managed. Furthermore, a
journal printer to print and output a transaction journal is
provided in the loading module 30 if necessary, and this
transaction journal may be attached to the loading storage
32.

When the loading storage 32 attached to the loading
module 30 is a loading storage for exclusive use in with-
drawal, the bills cannot directly be loaded in the loading
storage by the pick up loading mechanism. In this case, the
loading module 30 is provided with a temporary accumu-
lating section which accumulates the bills taken out of the
loading storage or the bills fed from the main module 10, and
a robot hand which grasps, for example, 500 bills accumu-
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lated in this temporary accumulating section to load the bills
in the loading storage 32, whereby loading processing can be
performed.

Since the supply unit 11 of the main module 10 is
provided to tilt from the vertical direction, the friction
between the mounted stacked bills is lowered, and it is
possible to prevent the slippage, the dragging of additional
sheets, the pick up of double sheets, or the like during the
pick up of the bills. In consequence, even when a large
amount of bills are stacked and arranged, the bills can stably
be taken out and handled one by one, which can enhance
reliability. Moreover, since the supply unit 11 is provided at
a comparatively low position in the apparatus main body, the
loading operation of the paper sheets in the supply unit 11
can easily be performed.

Furthermore, even when the foreign matters are taken in,
the foreign matters can be discharged and removed before
carried into the inspection device, whereby it is possible to
prevent the damage of the inspection device due to the
foreign matters and to enhance the reliability of the bill
handling apparatus.

Next, bill handling apparatuses according to the other
embodiments will be described.

FIG. 19 shows the bill handling apparatus according to a
second embodiment. As shown in this diagram, the bill
handling apparatus includes a main module 10, an alignment
module 80, a loading module 30, one strapping module 60a
and a large-capacity accumulation module 90, and these
modules are arranged side by side in one row in this order,
and electrically and mechanically interconnected to one
another. The main module 10 is provided with a main control
unit 12 which controls an operation of the whole apparatus
including this main module.

The main module 10, the loading module 30 and the
strapping module 60a have a constitution which is similar to
the first embodiment. The alignment module 80 interposed
between the main module 10 and the loading module 30
includes a conveyance path 81 through which bills P fed
from the main module 10 are conveyed, an alignment
mechanism 82 provided on an upstream side of the convey-
ance path 81, an inverting device 84 provided on a down-
stream side of the alignment mechanism 82 along the
conveyance path 81, and a plurality of accumulation stor-
ages 86a, 865, 86c and 86d arranged side by side along the
conveyance path 81.

The alignment mechanism 82 has a constitution which is
similar to the alignment mechanism 42 of the loading
module 30, and the mechanism aligns the center of each bill
P conveyed through the conveyance path 81 with the center
of'the conveyance path, and corrects each skewed bill so that
one side of the bill is directed orthogonally to a conveyance
direction. The inverting device 84 inverts the bill P conveyed
through the conveyance path 81, to align front surfaces, back
surfaces, a forward direction and a rearward direction of the
bills in arbitrarily designated directions, thereby feeding the
bills.

That is, the bill P is taken in one posture of four kinds of
face front (FF), face rear (FR), back front (BF) and back rear
BR. The inverting device 84 can align the direction of the
bill P conveyed through the conveyance path 81 in one
posture of FF, FR, BF and BR.

It is to be noted that FF indicates the posture where the
front surface of the bill P is directed upward and an upper
end of the bill P is a forward end of the conveyance
direction. FR indicates the posture where the front surface of
the bill P is directed upward and the upper end of the bill P
is a rear end of the conveyance direction. BF indicates the
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posture where the back surface of the bill P is directed
upward and the upper end of the bill P is the forward end of
the conveyance direction. BR indicates the posture where
the back surface of the bill P is directed upward and the
upper end of the bill P is the rear end of the conveyance
direction.

As shown in FIG. 20, the inverting device 84 includes a
twisted conveyance path 320 twisted as much as 180
degrees, and as shown in FIG. 21, the twisted conveyance
path 320 is formed by extending two endless belts (herein-
after referred to as the twisted belts) 321 twisted as much as
720 degrees and having stretching properties in an 8-shape
via a plurality of rollers 322a to 322f and superimposing
twisted portions on each other. Furthermore, as shown in
FIG. 22, flat-plate-like twisted guide members 323a, 3235,
323¢ and 3234 are arranged along both sides of the twisted
conveyance path 320. These flat-plate-like twisted guide
members are supported by supports (not shown), the guide
members 3234 and 3235 and the guide members 323¢ and
323d form pairs, respectively, and the members are twisted
in accordance with the twisted states of the twisted belts 321
via a kept space as shown. These twisted guides 323a to
323d are positioned on both sides of the twisted belts 321,
and provided continuously from an inlet to an outlet of the
twisted conveyance path 320.

The inverting device 84 includes an idler roller 324
provided in the center of each of the twisted belts 321, and
this idler roller applies a holding force to the bills P. On the
downstream side of the twisted conveyance path 320, a
roller 325 for forming a horizontal conveyance path 326 is
provided.

The bills P fed from the alignment mechanism 82 to the
inverting device 84 pass through the twisted conveyance
path 320 to invert the front and back surfaces of the bills, and
the bills further pass through the horizontal conveyance path
326 so as to correct the twisted states thereof, and are
discharged to the downstream side. In this case, both ends of
the bills P in the longitudinal direction thereof are guided
between the guide members 323a and 3236 and between the
guide members 323¢ and 3234, and hence four folds and a
half fold can be prevented. Moreover, even when the bills P
having low elasticity are inverted at a high speed, both the
ends of the bills P are backed up by the twisted guides, and
hence the generation of the fold or skew due to a wind
pressure can be prevented.

Moreover, the inverting device 84 has a mechanism to
replace the upper end with a lower end of the bill P by a
switchback system. In this case, the inverting device 84
conveys the bill P introduced in the FR posture or the BR
posture to a predetermined position on the conveyance path,
and reintroduces the bill P into the conveyance path so that
the upper end of the bill P becomes the forward end of the
conveyance direction. According to such a constitution, the
inverting device 84 can align the direction of the bill P
conveyed through the conveyance path 81 in one of FF, FR,
BF and BR.

As shown in FIG. 19, the bills P having the aligned
directions and fed from the inverting device 84 are conveyed
through the conveyance path 81 to the loading module 30 or
fed to and accumulated in one of the accumulation storages
86a to 86d. Moreover, the bills P having the aligned direc-
tions and fed out of the loading module 30 are returned to the
main module 10, and may be accumulated in accumulation
storages 22a to 22d of the main module.

In bill loading processing in a loading storage 32, the bills
P having the aligned directions and fed out of the inverting
device 84 are conveyed through the conveyance path 81 to
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the loading module 30 and loaded in the loading storage 32.
In this case, the inverting device 84 positively and alter-
nately invert the front and back surfaces of the bills to feed
out the bills, and the bills may be accumulated in the loading
storage 32 so that the front and back surfaces of the bills are
alternately arranged. In this case, the bills are prevented
from being easily influenced by friction between the accu-
mulated bills and depressed surfaces of the bills, whereby
the bills can easily be taken out of the loading storage 32.

Moreover, the accumulation storages 86a to 86d of the
alignment module 80 can be used as accumulation storages
to accumulate the bills taken out of the loading storage 32
and sorted in accordance with each money type, or can be
used as rejected note storage or worn note storage to
accumulate rejected notes or worn notes taken out of the
loading storage 32.

The large-capacity accumulation module 90 is connected
to the downstream side of the strapping module 60a. The
large-capacity accumulation module 90 includes a convey-
ance path 91 through which the bills P fed from the strapping
module 60q are conveyed, and large-capacity accumulation
storages 96a and 965 which can accumulate a predetermined
amount of the bills conveyed through the conveyance path
91, respectively. When the predetermined amount of the
bills are manually loaded in the loading storage 32, the
beforehand set predetermined amount of the bills fed from
the main module 10 or the loading storage 32 are accumu-
lated in the accumulation storages 96a and 9654. Then, the
accumulated bills are collectively taken out of the large-
capacity accumulation storages 96a and 965, and manually
loaded in the loading storage 32. In consequence, the
predetermined amount of the bills can easily be loaded in the
loading storage 32.

According to the bill handling apparatus having the above
constitution, the loading storage 32 can be subjected to
various types of processing such as the collecting, loading
and the like of the bills in the same manner as in the first
embodiment. Moreover, since the alignment module 80 is
provided, the bills having the arbitrarily set directions can be
accumulated, loaded or strapped.

Next, a description will be given as to various kinds of
setting processing in the bill handling apparatus associated
with the first embodiment, the second embodiment, or a
combination of the first embodiment and the second embodi-
ment.

The main control unit 12 of the bill handling apparatus
displays a login menu screen in the monitor 15 when the bill
handling apparatus is started up. The main control unit 12
displays menus such as “Operator”, “Supervisor”, and
“Maintenance” as the login menu screen. An operator uses
the operation unit 17 to select one of these buttons in
accordance with his/her operation type.

When any button is selected in the login menu, the main
control unit 12 displays in the monitor 15 an input box in
which an ID and a password are input by the operator.
Further, main control unit 12 may display a numeric keypad
and others in the monitor 15. The main control unit 12
previously stores passwords and IDs in a memory 1256 in
association with each other. When an ID and a password are
input, the main control unit 12 collates the input data with
IDs and passwords stored in the memory 126. When a
collation result is positive, the main control unit 12 displays
a screen for selecting processing (Select Type of Operation)
in the monitor 15.

FIG. 23 shows an example of a processing selection
screen (Select Type of Operation) 23. The main control unit
12 displays in the monitor 15 menus such as “Normal
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Deposit” 2301, “BatchCard Deposit” 2302, “Fitness Sort-
ing” 2305, “Review Memory” 2306, and “Return” 2307 as
the processing selection screen 23. Furthermore, the main
control unit 12 displays in the monitor 15 “Full Continuous”
2303 and “Secure Continuous” 2304 as “BatchCard
Deposit” 2301.

When “Normal Deposit” 2301 is selected, the main con-
trol unit 12 controls each unit in the bill handling apparatus
to perform normal deposit processing. In this case, the main
control unit 12 displays a normal deposit screen (Normal
Deposit) 2400 depicted in FIG. 24 in the monitor 15.

The main control unit 12 displays in the monitor 15 menus
such as “Envelope Deposit” 2401, “Manual Input” 2402,
“Fitness Level” 2403, “Count” 2404, “Tickets” 2405,
“Start” 2406, “Deposit Complete” 2407, “Assign” 2408,
“Return” 2409, and “Cancel” 2410 as the normal deposit
screen 2400.

Moreover, the main control unit 12 displays in the monitor
15 boxes such as “Account No” 2411 for inputting Account
No, “Item No” 2412, “Location No” 2413, and “Deposit
Amount” 2414 for displaying a count result.

When “Envelope Deposit” 2401 is selected, the main
control unit 12 controls each unit in the bill handling
apparatus to perform envelope deposit processing. In this
case, the main control unit 12 displays an envelope deposit
screen (Envelope Deposit) 2500 depicted in FIG. 25 in the
monitor 15.

The main control unit 12 displays in the monitor 15 menus
such as “Non Envelope” 2501, “Manual Input” 2502, “Fit-
ness Level” 2503, “Count” 2504, “Tickets” 2505, “Start”
2506, “Deposit Complete” 2507, “Return” 2509, and “Can-
cel” 2510 as the envelope deposit screen 2500.

Additionally, the main control unit 12 displays boxes such
as “Envelope No” 2511 for inputting Envelope No and
“Envelope Amount” 2514 for inputting an expected amount
of money in the display 15.

The envelope deposit processing is a mode that processes
deposits as a single piece of deposit processing. In case of
performing the normal deposit processing, the main control
unit 12 processes selection of “Normal deposit” 2301 to
selection of “Deposit Complete” 2407 as one deposit unit.

However, in case of performing the envelope deposit
processing, the main control unit 12 divides a single piece of
deposit processing into a plurality of units (envelopes) to be
processed. FIG. 26 shows an example of the envelope
deposit processing.

First, “Envelope Deposit” 2401 is selected (a block
B261). Then, Envelope No is input to “Envelope No” 2511
using the operation unit 17 (a block B262). Further, an
expected amount of money in one envelope is input to
“Envelope Amount” 2514 (a block B263). Furthermore,
when a bill is placed in the supply unit (a block B264), the
main control unit 12 starts counting (a block B265). The
main control unit 12 performs the counting until a count
result reaches the expected amount of money input in
“Envelope Amount” 2514.

When the count result has reached the expected amount of
money input in “Envelope Amount” 2514, the main control
unit 12 terminates the deposit processing of one envelope (a
block B266). When there is a subsequent envelope, the main
control unit 12 advances to the block B262 to repeatedly
execute the envelope deposit processing. When there is no
subsequent envelope, the main control unit 12 terminates the
envelope deposit processing (a block B267). For example,
when an amount of money input as the expected amount of
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money after the end of the envelope deposit processing does
not coincide with the count result, the main control unit 12
detects an arithmetical error.

When one piece of envelope deposit processing is com-
pleted, the main control unit 12 displays a complete screen
(Envelope Completed) 2700 shown in FIG. 27 in the moni-
tor 15.

The main control unit 12 displays in the monitor 15 menus
such as “Receipt” 2701, “Cash In Ticket” 2702, and “Done”
2703 as the complete screen 2700.

Additionally, the main control unit 12 displays an enve-
lope deposit processing result 2704 in the monitor 15. The
envelope deposit processing result 2704 includes display of,
e.g., “Envelope ID”, “Currency”, “Others”, “Deposit Total”,
“Amount Claimed”, and “Balance”.

For example, when “Receipt” 2701 is selected, the main
control unit 12 prints a form showing a result of the envelope
deposit processing using, e.g., a non-illustrated printer con-
nected to the main control unit 12 and outputs it. When
“Done” 2703 is selected, the main control unit 12 terminates
one piece of envelope deposit processing and returns to the
display in FIG. 25. When “Deposit Complete” 2507 is
selected in FIG. 25, the main control unit 12 terminates the
envelope deposit processing and returns to the display in
FIG. 24.

Further, when “BatchCard Deposit” 2302 is selected in
FIG. 23, the main control unit 12 controls each unit in the
bill handling apparatus to execute batch card processing.
That is, the main control unit 12 functions as batch card
processing means. In this case, when a bundle of paper
sheets in which batch cards and bundles of bills P are
alternately stacked is put into the supply unit 11, the batch
cards can be used as separators and the deposit processing
can be carried out.

In this case, the bill handling apparatus determines a
combination of the bills and the batch card as one batch to
be processed. The bill handling apparatus ejects the pro-
cessed batch cards into, e.g., the rejecting sections 20a or
205.

When “Full Continuous” 2303 in “BatchCard Deposit”
2302 is selected, the main control unit 12 executes a full
continuous mode. That is, the main control unit 12 executes
continuous processing without stopping processing of the
batches as much as possible. That is, when a batch card is
detected, the main control unit 12 continues taking in a
subsequent batch card and bills. It is to be noted that the
batch card is inserted to the tail of a bill group.

In case of executing the full continuous mode, the main
control unit 12 displays a batch card deposit processing
screen (BatchCard Deposit) 2800 depicted in FIG. 28 in the
monitor 15.

The main control unit 12 displays in the monitor 15 menus
such as “Fitness Level” 2801, “Count” 2802, “Start” 2803,
“End try” 2804, “Assign” 2805, and “Return” 2806 as the
batch card deposit processing screen 2800. Furthermore, the
main control unit 12 displays in the monitor 15 a display box
2807 for displaying a number of a detected batch card.

Moreover, when “Secure Continuous” 2304 in “Batch-
Card Deposit” 2302 is selected, the main control unit 12
executes a secure continuous mode. That is, when a batch
card is detected, the main control unit 12 stops taking in a
subsequent batch card and bills until count is determined. It
is to be noted that the batch card is inserted to the tail of a
bill group in this case.

When the batch card is inserted in the tail of the bill group,
bills remain in the main module 10 at the time of detection
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of the batch card. The main control unit 12 stops taking in
a subsequent batch card and bills until count of these bills is
completed.

In case of executing the secure continuous mode, the main
control unit 12 displays a batch card deposit processing
screen (BatchCard Deposit) 2900 depicted in FIG. 29 in the
monitor 15.

The main control unit 12 displays in the monitor 15 menus
such as “Fitness Level” 2901, “Count” 2902, “Start” 2903,
“End try” 2904, “Assign” 2905, and “Return” 2906 as the
batch card deposit processing screen 2900. Additionally, the
main control unit 12 displays in the monitor 15 a display box
2907 for displaying a number of a detected batch card.

Numbers of the three latest batch cards can be displayed
in each of the display boxes 2807 and 2907 in FIG. 28 and
FIG. 29. It is to be noted that the batch card deposit
processing screen 2900 in the secure continuous mode will
be taken as an example to be explained.

FIG. 30 shows an example of the batch card deposit
processing screen 2900 when batch cards are detected. For
example, when the batch cards are detected in the order of
batch card numbers 000000027, 00000004, and
“00000005”, the batch card numbers are displayed in the
display box 2907 in the detection order.

Here, when a batch card having a batch card number
“00000009” is newly detected, the oldest batch card number
“000000002” displayed in the display box 2907 is elimi-
nated, and “00000009” is newly displayed in the display box
2907 as the latest batch card number.

Further, when “Assign” 2408 in FIG. 24, “Assign” 2805
in FIG. 28, or “Assign” 2905 in FIG. 29 is selected, the main
control unit 12 executes adjustment processing. In this case,
the main control unit 12 displays in the monitor 15 an
adjustment processing screen (Assign) 3100 depicted in
FIG. 31. In case of executing the adjustment processing, the
main control unit 12 assigns categories, generations, direc-
tions, fitness, and others of bills with respect to accumula-
tion storages. The bill handling apparatus accumulates the
bills based on the assignment.

The main control unit 12 displays in the monitor 15 menus
such as “Fitness Level” 3101, ‘“Preset” 3102, “Read” 3103,
“Save” 3104, “Prev” 3105, “Next” 3106, and “Return” 3107
as the adjustment processing screen 3100.

Furthermore, the main control unit 12 displays in the
monitor 15 selection buttons such as “Pocket” 3108, “Add
Pocket” 3109, “Strapper 1" 3110, “Strapper 2” 3111, “Strap-
per 3” 3112, and “Strapper 4” 3113.

“Pocket” 3108 is a menu for configuring settings of the
accumulation storages 22a, 22b, 22¢, and 22d included in
the main module 10. When “Pocket” 3108 is selected, a
screen for configuring settings of the accumulation storages
22a, 22b, 22¢, and 22d in the main module 10 is displayed.

“Add Pocket” 3109 is a menu for configuring settings of
accumulation storages of a module (an additional module)
additionally connected to the main module 10. For instance,
according to the example of the bill handling apparatus
depicted in FIG. 19, when “Add Pocket” 3109 is selected, a
screen for configuring settings of the accumulation storages
86a, 86b, 86¢, and 864 in the alignment module 80 con-
nected to the main module 10 is displayed.

When “Pocket” 3108 or “Add Pocket” 3109 is selected,
the main control unit 12 displays, e.g., an adjustment pro-
cessing screen (Assign) 3200 depicted in FIG. 32 in the
monitor 15.

The main control unit 12 displays in the monitor 15 a
menu 3201 for selecting an accumulation storage P1, a menu
3202 for selecting an accumulation storage P2, a menu 3203
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for selecting an accumulation storage P3, and a menu 3204
for selecting an accumulation storage P4.

For example, when the adjustment processing screen
3200 is displayed in accordance with selection of “Pocket”
3108, the menus 3201, 3202, 3203, and 3204 are associated
with the accumulation storages 22a, 225, 22¢, and 22d in the
main module 10. Moreover, for example, when the adjust-
ment processing screen 3200 is displayed in accordance with
selection of “Add Pocket” 3109, the menus 3201, 3202,
3203, and 3204 are associated with the accumulation stor-
ages 86a, 865, 86c, and 864 in the alignment module 80.

Additionally, the main control unit 12 displays in the
monitor 15 a button 3205 for setting a status concerning
fitness of a bill to be accumulated (a fitness status), a button
3206 for setting a direction of a bill to be accumulated, a
button 3207 for setting a generation of a bill to be accumu-
lated, and a button 3208 for setting an amount of bills to be
accumulated as the adjustment processing screen 3200.

Further, the main control unit 12 displays a button group
3209 for setting a denomination of a bill to be accumulated
and “Return” 3210 in the monitor 15.

When one of the menus 3201, 3202, 3203, and 3204 is
selected by an operation input by the operation unit 17, the
main control unit 12 enters a state that the setting of an
accumulation storage associated with the selected menu is
enabled. For example, when the menu 3201 is selected, the
main control unit 12 can set bills to be accommodated in the
accommodation storage 22a using the buttons 3205, 3206,
3207, and 3208 and the button group 3209.

FIG. 33 shows an example of display of the menu 3201.
As shown in FIG. 33, the menu 3201 has display boxes
3201A, 3201B, 3201C, 3201D, and 3201E. The display box
3201A displays a denomination of a bill to be accumulated
in the accumulation storage 22a. The button group 3209 has
buttons such as “1007, <507, “207, “10”, “57, <27, and “1”
associated with the denomination. Furthermore, the button
group 3209 has a button “Tickets” for selecting various
kinds of tickets as paper sheets to be accumulated. Display
in the display box 3201A changes in accordance with
selection in the button group 3209.

When one of the buttons in the button group 3209 is
selected, the main control unit 12 sets a denomination
associated with the selected button as a bill and displays this
denomination in the display box 3201A. As a result, the bill
handling apparatus allows an operator to readily recognize
the denomination set as a bill to be accumulated.

The display box 3201B displays a fitness status of a bill
to be accumulated in the accumulation storage 22a. The
inspection device 18 of the main module 10 detects a fitness
status based on a state of a taken bill P and a preset fitness
level. For example, the inspection device 18 detects one of
“Afit” indicating that a state is good, “Fit” indicating that
re-circulation is possible, and “Unfit” indicating that re-
circulation is impossible as a fitness status of the bill in
accordance with the fitness status of the bill and a threshold
value set as the fitness level.

Display in the display box 3201B changes in accordance
with an operation of the button 3205. The main control unit
12 sets a bill to be accumulated in accordance with display
in the display box 3201B. As a result, the bill handling
apparatus enables an operator to readily recognize a fitness
status set as a bill to be accumulated.

Specifically, the inspection device 18 calculates a score in
accordance with a state of a bill. Further, the bill handling
apparatus has a memory which stores a threshold value T1
corresponding to the fitness status “AFit” and a threshold
value T2 corresponding to the fitness status “Fit” and can be

20

25

30

40

45

26

consulted by the inspection device 18. It is to be noted that
each of the threshold value T1 and the threshold value T2 is
associated with the fitness level. When a calculated score is
not smaller than the threshold value T1, the inspection
device 18 determines that the fitness status of the bill is
“AFit”. Furthermore, when the calculated score is less than
the threshold value T1 and not smaller than the threshold
value T2, the inspection device 18 determines that the fitness
status of the bill is “Fit”. Moreover, when the calculated
score is less than the threshold value T2, the inspection
device 18 determines that the fitness status of the bill is
“Unfit”.

Display in the display box 3201B changes among “Fitness
Mix”, “Fitness AFit”, “Fitness Fit”, “Fitness AF+F”, “Fit-
ness F+U”, and “Fitness Unfit” every time the button 3205
is selected.

When “Fitness Mix” is displayed in the display box
3201B, the main control unit 12 configures settings in such
a manner that a bill determined to correspond to “AFit”, “Fit,
or “Unfit” is accumulated in the accumulation storage asso-
ciated with the menu 3201.

When “Fitness AFit” is displayed in the display box
3201B, the main control unit 12 configures settings in such
a manner that a bill determined to correspond to “AFit” is
accumulated in the accumulation storage associated with the
menu 3201.

When “Fitness Fit” is displayed in the display box 3201B,
the main control unit 12 configures settings in such a manner
that a bill determined to correspond to “Fit” is accumulated
in the accumulation storage associated with the menu 3201.

When “Fitness A+F” is displayed in the display box
3201B, the main control unit 12 configures settings in such
a manner that a bill determined to correspond to “AFit” or
“Fit” is accumulated in the accumulation storage associated
with the menu 3201.

When “Fitness F+U” is displayed in the display box
3201B, the main control unit 12 configures settings in such
a manner that a bill determined to correspond to “Fit” or
“Unfit” is accumulated in the accumulation storage associ-
ated with the menu 3201.

When “Fitness Unfit” is displayed in the display box
3201B, the main control unit 12 configures settings in such
a manner that a bill determined to correspond to “Unfit” is
accumulated in the accumulation storage associated with the
menu 3201.

A direction of a bill to be accumulated in the accumulation
storage 22a is displayed in the display box 3201C. Display
in the display box 3201C changes in accordance with an
operation of the button 3206. The main control unit 12 sets
a bill to be accumulated in accordance with display in the
display box 3201. As a result, the bill handling apparatus
enables an operator to readily recognize a direction set as the
bill to be accumulated.

As described above, the inspection device 18 in the main
module 10 detects a direction of the taken bill P. For
example, the inspection device 18 detects a direction “FF”,
“FR”, “BF”, or “BR” in which the bill is conveyed.

The display in the display box 3201C changes to “Direc-
tion Mix”, “Direction Face”, “Direction Back”, “Direction
FF”, “Direction FR”, “Direction BF”, or “Direction BR”
every time the button 3206 is selected.

When “Direction Mix” is displayed in the display box
3201C, the main control unit 12 configures settings in such
a manner that a bill determined to correspond to “FF”, “FR”,
“BF”, or “BR” is accumulated in the accumulation storage
associated with the menu 3201.
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When “Direction Face” is displayed in the display box
3201C, the main control unit 12 configures settings in such
a manner that a bill determined to correspond to “FF” or
“FR” is accumulated in the accumulation storage associated
with the menu 3201.

When “Direction Back™ is displayed in the display box
3201C, the main control unit 12 configures settings in such
a manner that a bill determined to correspond to “BF” or
“BR” is accumulated in the accumulation storage associated
with the menu 3201.

When “Direction FF” is displayed in the display box
3201C, the main control unit 12 configures settings in such
a manner that a bill determined to correspond to “FF” is
accumulated in the accumulation storage associated with the
menu 3201.

When “Direction FR” is displayed in the display box
3201C, the main control unit 12 configures settings in such
a manner that a bill determined to correspond to “FR” is
accumulated in the accumulation storage associated with the
menu 3201.

When “Direction BF” is displayed in the display box
3201C, the main control unit 12 configures settings in such
a manner that a bill determined to correspond to “BF” is
accumulated in the accumulation storage associated with the
menu 3201.

When “Direction BR” is displayed in the display box
3201C, the main control unit 12 configures settings in such
a manner that a bill determined to correspond to “BR” is
accumulated in the accumulation storage associated with the
menu 3201.

Further, as shown in FIG. 19 to FIG. 22, when the bill
handling apparatus is provided with the inverting device 84
that uniforms directions of bills, the bill handling apparatus
may be configured to uniform directions displayed in the
display box 3201 and accumulate the bills.

According to this configuration, when “Direction Face” is
displayed in the display box 3201C, the main control unit 12
controls the inverting device 84 to invert a bill having the
direction “BF” or “BR” to the direction “FF” or “FR”. The
main control unit 12 configures settings in such a manner
that each bill having the direction “FF” or “FR” is accumu-
lated in the accumulation storage associated with the menu
3201.

Further, when “Direction Back” is displayed in the dis-
play box 3201C, the main control unit 12 controls the
inverting device 84 to invert a bill having the direction “FF”
or “FR” to the direction “BF” or “BR”. The main control
unit 12 configures settings in such a manner that each bill
having the direction “BF” or “BR” is accumulated in the
accumulation storage associated with the menu 3201.

Furthermore, when “Direction FF” is displayed in the
display box 3201C, the main control unit 12 controls the
inverting device 84 to invert a bill having the direction “FR”,
“BF”, or “BR” to the direction “FF”. The main control unit
12 configures settings in such a manner that each bill having
the direction “FF” is accumulated in the accumulation
storage associated with the menu 3201.

Moreover, when “Direction FR” is displayed in the dis-
play box 3201C, the main control unit 12 controls the
inverting device 84 to invert a bill having the direction “FF”,
“BF”, or “BR” to the direction “FR”. The main control unit
12 configures settings in such a manner that each bill having
the direction “FR” is accumulated in the accumulation
storage associated with the menu 3201.

Additionally, when “Direction BF” is displayed in the
display box 3201C, the main control unit 12 controls the
inverting device 84 to invert a bill having the direction “FF”,
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“FR”, or “BR” to the direction “BF”. The main control unit
12 configures settings in such a manner that each bill having
the direction “BF” is accumulated in the accumulation
storage associated with the menu 3201.

Further, when “Direction BR” is displayed in the display
box 3201C, the main control unit 12 controls the inverting
device 84 to invert a bill having the direction “FF”, “FR”, or
“BF” to the direction “BR”. The main control unit 12
configures settings in such a manner that each bill having the
direction “BR” is accumulated in the accumulation storage
associated with the menu 3201.

A generation of each bill to be accumulated in the
accumulation storage 22q is displayed in the display box
3201D. Display in the display box 3201D changes in accor-
dance with an operation of the button 3207. The main
control unit 12 sets a bill to be accumulated in accordance
with the display in the display box 3201D. As a result, the
bill handling apparatus enables an operator to easily recog-
nize a generation of the bill to be accumulated.

Design on a bill face of each bill may be changed even
though a denomination remains the same. Therefore, a
plurality of generations are present in accordance with each
denomination of bills. For example, the inspection device 18
in the main module 10 detects which one of “Generation A”,
“Generation B”, and “Generation C” is used as a generation
of each bill.

Display in the display box 3201D changes to “Generation
Mix”, “Generation A”, “Generation D”, and “Generation C”
every time the button 3207 is selected.

When “Generation Mix” is displayed in the display box
3201D, the main control unit 12 configures settings in such
a manner that a bill determined to correspond to “Generation
A”, “Generation B”, or “Generation C” is accumulated in
the accumulation storage associated with the menu 3201.

When “Generation A” is displayed in the display box
3201D, the main control unit 12 configures settings in such
a manner that a bill determined to correspond to “Generation
A” is accumulated in the accumulation storage associated
with the menu 3201.

When “Generation B” is displayed in the display box
3201D, the main control unit 12 configures settings in such
a manner that a bill determined to correspond to “Generation
B” is accumulated in the accumulation storage associated
with the menu 3201.

When “Generation C” is displayed in the display box
3201D, the main control unit 12 configures settings in such
a manner that a bill determined to correspond to “Generation
C” is accumulated in the accumulation storage associated
with the menu 3201.

The number of bills to be accumulated in the accumula-
tion storage 22q is displayed in the display storage 3201E.
Display in the display box 3201E changes in accordance
with an operation of the button 3208. The main control unit
12 sets the number of bills to be accumulated in accordance
with the display in the display box 3201E. As a result, the
bill handling apparatus enables an operator to easily recog-
nize the number of bills to be accumulated.

Display in the display box 3201E is changed to, e.g., “50”,
“1007, and “200” every time the button 3208 is selected.

When “50” is displayed in the display box 3201E, the
main control unit 12 sets a limit of bills accumulated in the
accumulation storage associated with the menu 3201 to 50.

When “100” is displayed in the display box 3201E, the
main control unit 12 sets a limit of bills accumulated in the
accumulation storage associated with the menu 3201 to 100.
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When “200” is displayed in the display box 3201FE, the
main control unit 12 sets a limit of bills accumulated in the
accumulation storage associated with the menu 3201 to 200.

The main control unit 12 controls each unit in the bill
handling apparatus in such a manner that each bill which
meets all the settings displayed in the display boxes 3201A,
3201B, 3201C, 3201D, and 3201E is accumulated in the
accumulation storage associated with the menu 3201.

It is to be noted that the main control unit 12 can set bills
to be accumulated in the respective accumulation storages
by similarly setting the other menus 3202, 3203, and 3204
based on operations as described above.

Furthermore, when “Strapper 1” 3110, “Strapper 2” 3111,
“Strapper 3” 3112, or “Strapper 4 3113 depicted in FIG. 31
is selected, the main control unit 12 displays in the monitor
15 the same screen as the adjustment processing screen 3200
depicted in FIG. 32. The menus “Strapper 1” 3110, “Strap-
per 27, “Strapper 3” 3112, and “Strapper 4” 3113 are
associated with the individual taping modules, respectively.

For example, the taping modules 60a, 605, 60c, and 604
are connected to the main module 10, the menus “Strapper
17 3110, “Strapper 2” 3111, “Strapper 3” 3112, and “Strap-
per 4 3113 are associated with the taping modules 60a, 605,
60c¢, and 60d, respectively.

That is, when “Strapper 1” 3110 is selected, the main
control unit 12 displays in the monitor 15 the adjustment
processing screen for setting each bill accumulated in the
taping module 60a. Further, when “Strapper 2” 3111 is
selected, the main control unit 12 displays in the monitor 15
the adjustment processing screen for setting each bill accu-
mulated in the taping module 605. Furthermore, when
“Strapper 3” 3112 is selected, the main control unit 12
displays in the monitor 15 the adjustment processing screen
for setting each bill accumulated in the taping module 60c.
Moreover, when “Strapper 4 3113 is selected, the main
control unit 12 displays in the monitor 15 the adjustment
processing screen for setting each bill accumulated in the
taping module 60d.

In this case, likewise, the main control unit 12 can set bills
to be accumulated in the respective taping modules by
configuring settings based on operations like the example of
the menu 3201.

Based on the above-described method, the main control
unit 12 can set directions of bills to be accumulated in
accordance with each accumulation storage or each taping
module. Additionally, the main control unit 12 in the bill
handling apparatus can set a denomination, a fitness status,
a generation, the number, and others of bills to be accumu-
lated in accordance with each accumulation storage. Further,
the main control unit 12 displays the currently set denomi-
nation, direction, fitness status, generation, and number in
the monitor 15.

As a result, the bill handling apparatus enables an operator
to readily recognize the denomination, the direction, the
fitness status, the generation, and the number of bills to be
accumulated in accordance with each accumulation storage.
Furthermore, the bill handling apparatus can readily set the
denomination, the direction, the fitness status, the genera-
tion, and the number of the bills to be accumulated in
accordance with each accumulation storage by effecting
display in this manner. As a result, the paper sheet handling
apparatus having enhanced convenience can be provided at
a low cost.

Moreover, when “Fitness Level” 2403 in FIG. 24, “Fit-
ness Level” 2503 in FIG. 25, “Fitness Level” 2801 in FIG.
28, “Fitness Level” 2901 in F1G. 29, or “Fitness Level” 3101
in FIG. 31 is selected, the main control unit 12 displays in
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the monitor 15 a fitness level setting screen (Adjust Fitness
Level) 3400 for setting a fitness level depicted in FIG. 34.

The main control unit 12 sets threshold values (fitness
levels), which are used for judging a fitness status in
accordance with each denomination, and/or each generation,
i.e., each category, based on an operation carried out in the
fitness level setting screen 3400. That is, the main control
unit 12 sets a threshold value T1 and a threshold value T2
based on an operation.

The main control unit 12 displays selection buttons 3401
and 3402, a generation selection menu 3403, an item selec-
tion menu 3404, an “OK” button 3405, and “Return” 3406
in the monitor 15 as the fitness level setting screen 3400.

When the selection button 3401 is selected, the main
control unit 12 sets the threshold value T1 and the threshold
value T2 which are common to all denominations. The main
control unit 12 displays in the monitor 15 an input box
3401A for setting the threshold value T1 common to all
denominations and an input box 3401B for setting the
threshold value T2 common to all denominations.

When the “OK” button 3405 is selected, the main control
unit 12 sets a value input in the input box 3401A as the
threshold value T1 and sets a value input in the input box
3401B as the threshold value T2.

Furthermore, when the selection button 3402 is selected,
the main control unit 12 sets the threshold value T1 and the
threshold value T2 in accordance with each denomination.
The main control unit 12 displays in the monitor 15 an input
box for setting the threshold value T1 and an input box for
setting the threshold value T2 in accordance with each
denomination.

For example, when denominations processed by the bill
handling apparatus are “1007, “507, “207, <107, <57, “27,
and “1”, the main control unit 12 displays in the monitor 15
an input box 3402A for setting the threshold value T1 of a
bill having the denomination “100”, an input box 3402B for
setting the threshold value T2 of a bill having the denomi-
nation “100”, an input box 3402C for setting the threshold
value T1 of a bill having the denomination “50”, an input
box 3402D for setting the threshold value T2 of'a bill having
the denomination “50”, an input box 3402E for setting the
threshold value T1 of a bill having the denomination “20”,
an input box 3402F for setting the threshold value T2 of a
bill having the denomination “20”, an input box 3402G for
setting the threshold value T1 of a bill having the denomi-
nation “10”, an input box 3402H for setting the threshold
value T2 of a bill having the denomination “10”, an input
box 3402] for setting the threshold value T1 of a bill having
the denomination “5”, an input box 3402] for setting the
threshold value T2 of a bill having the denomination “5”, an
input box 3402K for setting the threshold value T1 of a bill
having the denomination “2”, an input box 3402L for setting
the threshold value T2 of a bill having the denomination “2”,
an input box 3402M for setting the threshold value T1 of a
bill having the denomination “1”, and an input box 3402N
for setting the threshold value T2 of a bill having the
denomination “1”.

When the “OK” button 3405 is selected, the main control
unit 12 sets a value input in the input box 3402A as the
threshold value T1 of the bill having the denomination
“100”, sets a value input in the input box 3402B as the
threshold value T2 of the bill having the denomination
“100”, sets a value input in the input box 3402C as the
threshold value T1 of the bill having the denomination “50”,
sets a value input in the input box 3402D as the threshold
value T2 of the bill having the denomination “50”, sets a
value input in the input box 3402E as the threshold value T1
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of the bill having the denomination “20”, sets a value input
in the input box 3402F as the threshold value T2 of the bill
having the denomination “20”, sets a value input in the input
box 3402G as the threshold value T1 of the bill having the
denomination “10”, and sets a value input in the input box
3402H as the threshold value T2 of the bill having the
denomination “10”.

Further, when the “OK” button 3405 is selected, the main
control unit 12 sets a value input in the input box 34021 as
the threshold value T1 of the bill having the denomination
“5”, sets a value input in the input box 3402J as the threshold
value T2 of the bill having the denomination “5”, sets a
value input in the input box 3402K as the threshold value T1
of the bill having the denomination “2”, sets a value input in
the input box 3402L as the threshold value T2 of the bill
having the denomination “2”, sets a value input in the input
box 3402M as the threshold value T1 of the bill having the
denomination “1”, and sets a value input in the input box
3402N as the threshold value T2 of the bill having the
denomination “1”.

The generation selection menu 3403 is a menu for urging
an operator to select a generation of a bill for which the
threshold value T1 and the threshold value T2 are set.
Display in the generation selection menu 3403 changes to
“Generation Mix”, “Generation A”, “Generation B”, and
“Generation C” every time the generation selection menu
3403 is selected.

When the “OK” button 3405 is selected, the main control
unit 12 sets the threshold value T1 and the threshold value
T2 for a bill of a generation displayed in the generation
selection menu 3403. That is, when “Generation Mix” is
displayed as the generation selection menu 3403, the main
control unit 12 sets the threshold value T1 and the threshold
value T2 which are common to bills of all generations.
Furthermore, when “Generation A” is displayed as the
generation selection menu 3403, the main control unit 12
sets the threshold value T1 and the threshold value T2 for a
bill of a generation A. Moreover, when “Generation B” is
displayed as the generation selection menu 3403, the main
control unit 12 sets the threshold value T1 and the threshold
value T2 for a bill of a generation B. Additionally, when
“Generation C” is displayed as the generation selection
menu 3403, the main control unit 12 sets the threshold value
T1 and the threshold value T2 for a bill of a generation C.

The item selection menu 3404 is a menu for urging an
operator to select an item for which the threshold value T1
and the threshold value T2 are set. Display in the item
selection menu 3404 changes to “soil”, “tape”, “hole”,
“tear”, “missing corner”, “dog ear”, “graffiti”, and “mix”
every time the item selection menu 3404 is selected. The
main control unit 12 sets an item displayed in the item
selection menu 3404 to be used for a judgment on a fitness
status.

As described above, the inspection device 18 of the main
module 10 calculates a score in accordance with a state of a
bill. In this case, the inspection device 18 calculates a score
in accordance with each of the above-described items. That
is, the inspection device 18 calculates one or more scores
selected from a score associated with “soil”, a score asso-
ciated with “tape”, a score associated with “hole”, a score
associated with “tear”, a score associated with “missing
corner”, a score associated with “dog ear”, and a score
associated with “graffiti” in accordance with a state of a bill.

The inspection device 18 judges whether the bill corre-
sponds to “AFit”, “Fit”, or “Unfit” based on the calculated
score and the preset threshold values T1 and T2.
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Further, when a plurality of scores have been calculated,
the inspection device 18 may be configured to calculate an
integrated score based on the calculated scores and judges
which one of “AFit”, “Fit”, and “Unfit” a bill corresponds to
based on the calculated integrated score and the preset
threshold values T1 and T2. In this case, the inspection
device 18 calculates the integrated score by calculating a
space vector of the scores, calculating an average value of
the scores, or calculating an intermediate value of the scores.

When the “OK” button 3405 is selected, the main control
unit 12 sets the threshold value T1 and the threshold value
T2 for an item displayed in the item selection menu 3404.
That is, when “soil” is displayed as the item selection menu
3404, the main control unit 12 sets the threshold value T1
and the threshold value T2 for the item “soil”. In this case,
the inspection device 18 calculates a score associated with
the item “soil” in accordance with a state of a bill.

Further, when “tape” is displayed as the item selection
menu 3404, the main control unit 12 sets the threshold value
T1 and the threshold value T2 for the item “tape”. In this
case, the inspection device 18 calculates a score associated
with the item “tape” in accordance with a state of a bill.

Furthermore, when “hole” is displayed as the item selec-
tion menu 3404, the main control unit 12 sets the threshold
value T1 and the threshold value T2 for the item “hole”. In
this case, the inspection device 18 calculates a score asso-
ciated with the item “hole” in accordance with a state of a
bill.

Moreover, when “missing corner” is displayed as the item
selection menu 3404, the main control unit 12 sets the
threshold value T1 and the threshold value T2 for the item
“missing corner”. In this case, the inspection device 18
calculates a score associated with the item “missing corner”
in accordance with a state of a bill.

Additionally, when “dog ear” is displayed as the item
selection menu 3404, the main control unit 12 sets the
threshold value T1 and the threshold value T2 for the item
“dog ear”. In this case, the inspection device 18 calculates a
score associated with the item “dog ear” in accordance with
a state of a bill.

Further, when “graffiti” is displayed as the item selection
menu 3404, the main control unit 12 sets the threshold value
T1 and the threshold value T2 for the item “graffiti”. In this
case, the inspection device 18 calculates a score associated
with the item “graffiti” in accordance with a state of a bill.

Furthermore, when “mix” is displayed as the item selec-
tion menu 3404, the main control unit 12 sets the threshold
value T1 and the threshold value T2 for the item “mix”. In
this case, the inspection device 18 calculates scores associ-
ated with the items in accordance with a state of a bill and
calculates an integrated score based on the calculated scores.

Based on the above-described method, the main control
unit 12 sets a threshold value (a fitness level) for judging a
fitness status. That is, the main control unit 12 of the bill
handling apparatus can set the fitness level which is used for
judging a fitness status of a bill in accordance with each
generation, each nomination, and/or each item. Moreover,
the main control unit 12 of the bill handling apparatus can
collectively set a fitness level with respect to bills of all
generations. Additionally, the main control unit 12 of the bill
handling apparatus can collectively set a fitness level with
respect to bills of all nominations. Further, the main control
unit 12 of the bill handling apparatus can integrate items and
judge a fitness status. Furthermore, the main control unit 12
displays input boxes for setting the fitness level in accor-
dance with each nomination, a currently selected generation,
and a currently selected item in the monitor 15.
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As a result, the bill handling apparatus enables an operator
to easily recognize various set items. Moreover, the bill
handling apparatus enables easily setting the fitness level by
performing display in this manner. As a result, the paper
sheet handling apparatus with further enhanced convenience
can be provided.

Additionally, as shown in FIG. 1, when the taping mod-
ules are coupled with the main module 10 and jam has
occurred in any one of the taping modules 60, the main
control unit 12 displays a screen (Unit Status) 3500 depicted
in FIG. 35 in the monitor 15.

The main control unit 12 displays in the monitor 15 a
character string 3501 informing that the taping module 60
(STRAPPER) is disabled, a “Disable Strapper” button 3502,
and an “OK” button 3504 as the unit status screen 3500. It
is to be noted that the character string 3501 includes an
indication that specifies the disabled taping module. For
example, the character string 3501 includes an ID indicative
of the disabled taping module, an MAC address, or other
identifying information.

When the “Disable Strapper” button 3502 is selected, the
main control unit 12 displays a screen (Disable Strapper)
3600 shown in FIG. 36 in the monitor 15.

The Disable Strapper screen 3600 is screen display that
urges an operator to select use or nonuse (validity or
invalidity) of the taping module.

The main control unit 12 displays a check box 3601 for
each taping module as the Disable Strapper screen 3600 in
the monitor 15. For example, the main control unit 12
displays an ID, an MAC address, or other identifying
information indicative of each taping module 60 connected
to the main module 10 in association with the check box in
the monitor 15.

For example, when the taping modules 60a, 605, 60c, and
60d are connected to the main module 10, the main control
unit 12 displays a check box 3601A associated with a
character string indicative of the taping module 60a, a check
box 3601B associated with a character string indicative of
the taping module 605, a check box 3601C associated with
a character string indicative of the taping module 60c, and
a check box 3601D associated with a character string
indicative of the taping module 604 in the monitor 15 as
shown in FIG. 36.

When a check mark is placed in the check box 3601, an
indication of the check box means that the taping module
associated with the check box is valid. Further, when the
check mark is not placed in the check box 3601, an indica-
tion of the check box means that the taping module associ-
ated with the check box is invalid.

These check boxes are switched by an operation using the
operation unit 17. That is, validity and invalidity of the
taping module are switched every time the check box 3601
is selected. Furthermore, the main control unit 12 switches
the check mark in the check box 3601 in accordance with
settings of validity and invalidity of the taping module. As
a result, the main control unit 12 enables an operator to
easily recognize the valid taping module and the invalid
taping module.

Moreover, the main control unit 12 can urge an operator
to disable the taping module in which jam has occurred by,
for example, displaying information indicative of the taping
module in which jam has occurred in the unit state screen
3500 depicted in FIG. 35 and displaying the Disable Strap-
per screen 3600 in the monitor 15. That is, the operator can
recognize the taping module in which the jam has occurred
from the unit status screen 3500. Additionally, the operator
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can operate the operation unit 17 to invalidate the taping
module in which the jam has occurred in the Disable
Strapper screen 3600.

Further, the jam may be eliminated by an operator in some
cases. Therefore, when the jam is detected, the main control
unit 12 judges whether the jam has been eliminated by the
operator. The main control unit 12 may be configured to
switch the taping module from which the jam has been
detected to an unavailable state when the jam is not elimi-
nated by the operator. For example, when the jam is not
eliminated within a predetermined time from detection of
the jam or when an operation indicating that elimination of
the jam by the operator is impossible is input, the main
control unit 12 disconnects the taping module from which
the jam has been detected. As a result, the jammed taping
module can be disconnected and used until a maintenance
personnel performs an operation.

When the “OK” button 3504 is selected in the unit status
screen 3500 depicted in FIG. 35, the main control unit 12
controls each unit to restart bill processing.

It is to be noted that the main control unit 12 controls the
invalidated taping module 60 in such a manner that a
conveying path extending from a preceding module to a
subsequent module is operated and other regions are
stopped. That is, the main control unit 12 operates the
conveying path 62 of the taping module 60 and stops a first
accumulation device 64a, a second accumulation device
64b, and the taping device 68.

As described above, when the taping module is disabled,
the bill handling apparatus displays an indication that urges
invalidation of the disabled taping module in the monitor 15.
As a result, the bill handling apparatus enables an operator
to easily invalidate the disabled taping module. Conse-
quently, even if the jam has occurred, the bill handling
apparatus can continue the bill processing without eliminat-
ing a cause of the jam. As a result, the paper sheet handling
apparatus with further enhanced convenience can be pro-
vided.

Although the foregoing embodiment adopts the configu-
ration that the modules of the bill handling apparatus are
aligned and arranged in a line, the embodiment is not
restricted to thereto, and the modules may be aligned and
arranged in an L-like shape or a U-like shape.

As shown in FIG. 37, the main module 10, the loading
module 30, and the taping module 30a are aligned and
arranged, and the four taping modules 605, 60c, 604, and
60e are laid out in a line to sandwich a corner unit 120 and
arranged in a direction substantially orthogonal to a row of
the main module 10, the loading module 30, and the taping
module 60a. As a result, the modules are aligned and
arranged in an L-like shape. A configuration of each module
is the same as those in the first to fourth embodiments. The
corner unit 120 includes a conveying path through which
bills are conveyed and a rotation mechanism that rotates a
bill from a substantially horizontal state to a vertical state to
enable movement of a corner portion. An inner angle 6 of the
corner portion in the module arrangement is set to, e.g., 45
to 135 degrees.

As shown in FIG. 38, the main module 10, the loading 30,
the taping module 30q are arranged in a line, the two taping
modules 605 and 60c are laid out in a line to sandwich the
corner unit 120 and arranged in a direction substantially
orthogonal to a row of the main module 10, the loading
module 30, and the taping module 60a. Moreover, the two
taping modules 605 and 60e¢ and the large-capacity accu-
mulation module 90 are laid out in a line to sandwich a
corner unit 122 and arranged in a direction substantially
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orthogonal to a row of the taping modules 605 and 60c. As
a result, the modules are arranged in a U-like shape. A
configuration of each module is equal to those in the first to
fourth embodiments. Each of the corner units 120 and 122
includes a conveying path through which bills are conveyed
and a rotation mechanism that rotates a bill from a substan-
tially horizontal state to a vertical state to enable movement
of the corner portion. An inner angle 6 of each of the two
corner portions in the module arrangement is set to, e.g., 45
to 135 degrees.

As described above, even when the bill handling appara-
tus includes many modules, the modules can be arranged
within a relatively short distance by arranging the modules
in an L-like shape or a U-like shape, thereby improving
operability.

It is to be noted that, in the foregoing embodiments, the
number of the modules to be connected is not restricted to
those in the embodiments, and this number can be increased
or decreased as required, and types of the modules can be
selected in many ways.

For example, paper sheets to be handled are not restricted
to a bill and a batch card, and they may be applied to other
paper sheets such as a casino card or marketable securities.

Functions described in the above embodiment may be
constituted not only with use of hardware but also with use
of software, for example, by making a computer read a
program which describes the functions. Alternatively, the
functions each may be constituted by appropriately selecting
either software or hardware.

While certain embodiments have been described, these
embodiments have been presented by way of example only,
and are not intended to limit the scope of the inventions.
Indeed, the novel embodiments described herein may be
embodied in a variety of other forms; furthermore, various
omissions, substitutions and changes in the form of the
embodiments described herein may be made without depart-
ing from the spirit of the inventions. The accompanying
claims and their equivalents are intended to cover such
forms or modifications as would fall within the scope and
spirit of the inventions.

What is claimed is:

1. A paper sheet handling apparatus configured to count
papers sheets, comprising:

a taking-in module configured to take in the paper sheets
and a batch card one by one from a bundle in which the
paper sheets and the batch card having identifying
information are placed in an overlapping manner;

a conveying module configured to convey the paper
sheets and the batch cards taken in by the taking-in
module;

an inspecting module configured to detect denomination,
direction, and fitness status of the paper sheets con-
veyed by the conveying module, acquire a count result,
and detect the identifying information from the batch
card;

a batch card processing module configured to associate
the count result with the identifying information;

accumulating modules configured to accumulate the
paper sheets detected by the inspecting module;

a storing module configured to store setting information in
which the accumulating modules are associated with
the denomination, the direction, and the fitness status of
the paper sheets to be accumulated;

a sorting module configured to specify the accumulating
module which accumulates the paper sheets based on
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the denomination and the direction detected by the
inspecting module and the setting information and to
convey the paper sheets to the specified accumulating
module;

an operating module configured to accept an operation;

a displaying module configured to display various kinds
of information; and

a controlling module configured to display a setting
screen by the displaying module based on the setting
information stored in the storing module and to update
the setting information based on the operation input to
the operating module, the setting screen including a
menu for setting the denomination of the paper sheets
to be accumulated for each of the accumulating mod-
ules, a menu for setting the direction of the paper sheets
to be accumulated for each of the accumulating mod-
ules, and a menu for setting the fitness status of the
paper sheets to be accumulated for each of the accu-
mulating modules;

wherein the menu for setting the direction of the paper
sheets to be accumulated for each of the accumulating
modules includes, as set items, a first posture in which
a front surface of the paper sheet is directed upward and
an upper end of the paper sheet is directed forward of
a conveyance direction, a second posture in which a
front surface of the paper sheet is directed upward and
a lower end of the paper sheet is directed forward of the
conveyance direction, a third posture in which a back
surface of the paper sheet is directed downward and an
upper end of the paper sheet is directed forward of the
conveyance direction, and a fourth posture in which a
front surface of the paper sheet is directed downward
and a lower end of the paper sheet is directed forward
of the conveyance direction.

2. The apparatus according to claim 1,

wherein the sorting module has an inverting module
configured to invert a front side and a back side of the
paper sheet and an upper end and a lower end of the
same, and

the controlling module uniforms the directions of the
paper sheets according to the direction set in the setting
information using the inverting module.

3. The apparatus according to claim 1,

wherein the inspecting module detects generations of the
paper sheets conveyed by the conveying module,

the storing module stores information indicating the gen-
erations of the paper sheets to be accumulated with the
accumulating module by associating the information
indicating the generations with the setting information,
and

the sorting module specifies the accumulating module
which accumulates the paper sheets based on the
denomination, the direction, the fitness status, and the
generation detected by the inspecting module and the
setting information, and conveys the paper sheets to the
specified accumulating module.

4. The apparatus according to claim 3,

wherein the controlling module uses the displaying mod-
ule to display the setting screen, the setting screen
further including a menu for setting the generations of
the paper sheets to be accumulated for each of the
accumulating modules.
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